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Line and Generator Switching at 
Niagara Falls 


Main Connections of Generating Equipment Made in Substation 
Separate from Generator House—Switchboard Provided for Each 
Unit — Circuit-Breakers Built for Severe Operating Conditions 


By STEPHEN Q. HAYES 


At the top of the cliff above the generating sta- 
tion of the Niagara Falls Power Co. is located a 
switch house containing three 2000-ampere, CO-2 
circuit-breakers connected in the three main cir- 
cuits from the new 32,500-kw. units. These type 
CO-2 circuit-breakers, utilized here and also at 
the Echota substation, have been supplied for this 
project in 2000-ampere capacity for generator 
and main-line bus circuits and in 800-ampere 
capacity for use on various feeder circuits at 
Echota. 

Accompanying illustrations show the front and 
rear views of a 2000-ampere circuit-breaker 
before being assembled in its masonry compart- 
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ment. In the front view the circuit-breaker is 
shown with the operating mechanism and the 
brushes in the closed position, while in the rear 
view it is shown in the open position. The tank 
has been dropped on one pole to show more 
clearly the arrangement. of the contacts. 

Among the important features of these circuit- 
breakers are the efficient self-cleaning form of 
main contacts protected by extra-heavy, high- 
speed arcing contacts, permanent submersion and 
opening of all contacts under a large head of oil, 
fast closing speed for synchronizing purposes, 
rapid opening of all contacts ‘assisted by heavy 
accelerating springs, open position maintained by 
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Switchboard in Main Control Room at Echoto Substation—Local-Service. Panels at. Left. 
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gravity and completely insulated leads extending 
into the disconnecting switch structure. 
Mechanical separation of leads from the oper- 
ating mechanism in front of the circuit-breaker 
is secured by means of the steel compartment 
plates. The strong cylindrical die-pressed steel 
tanks are held securely in place by steel tank sup- 























E-9 Circuit Breaker With Tank Removed. 


ports, the tanks being thoroughly grounded. 
Tanks are removable without disturbing the op- 
erating mechanism or contacts, making inspection 
easy, and individual tanks inclose the contacts on 
each pole of the circuit-breaker. Ample air space 
at the top of the tank provides the desired cush- 
ioning effect for gas expansion, and two check 
valves on the tanks facilitate air circulation and 
prevent oil throwing. There are double sets of 
insulating linings in each tank. This equipment 
is provided with wunit-type electric operating 
mechanism having closing, accelerating, tripping 
and shock-absorbing features and is self con- 
tained. It is impossible to hold the contacts in the 
closed position with an excessive overload or 
short-circuit existing on the lines. Being self 
contained, these circuit-breakers require no in- 
termediate walls in the cell structure for support- 
ing individual poles, thus reducing the expense 
of the cell structure to a minimum. The oper- 
ating mechanism is built on the top of the equip- 
ment so that the complete circuit-breaker is 
shipped as a single unit, except the doors and 
anchor bolts, with all adjustment of contacts and 
mechanism parts made and locked. This re- 
duces the installation work to the connection of 
terminals and the placing of mounting anchors 
in the structure walls. A two-pole single-throw 
switch mounted on the operating mechanism per- 
mits the disconnecting of the control circuits 
when desired. 

As. shown, particularly in the rear view, the 
leads of the circuit-breakers used at Echota ‘have 
been spread out in such a manner as to utilize to 
the best advantage the available space that was 
left so that either of two types of equipment 
could be installed. The normal design of the 
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CO-2 circuit-breaker used at the terminal house 
has the leads taken directly back in such a man- 
ner that it can readily be mounted in a much nar- 
rower cell than was allotted to them in the in- 
stallation. These circuit-breakers are electrically 
operated by the solenoid mechanism mounted on 
the cell top. The circuit-breaker is closed by a 
solenoid and is held closed by a hardened steel 
latch and a trigger which engage automatically. 
This as well as all of the other electrically oper- 
ated circuit-breakers for this installation has been 
designed for use on a 220-volt, d-c. circuit and 
will operate satisfactorily over a range of from 
200 to 280 volts. The CO-2 circuit-breakers, of 
which there are 20 of the 2000-ampere capacity 
and 16 or the 800-ampere capacity, have a device 
known as a cut-off switch supplied as an integral 
part of the electrical operating mechanism. It is 
a.combined control relay, mechanical cutout and 
magnetic lockout. The control relay handles the 
closing-coil current so that a separate control 
relay is not required. The mechanical cutout 
feature opens the closing-coil circuit as soon as 
closing of the circuit-breaker is assured, thus 
saving power. ‘The magnetic lockout prevents 
re-energizing the circuit-breaker closing-coil cir- 
cuit until the master control switch is returned to 
the off position and reclosed. These circuit- 
breakers are therefore full automatic on over- 
load. 


CLOSED COMPARTMENTS WITH  INTERLOCKED 
Doors PROVIDED FOR CIRCUIT-BREAKERS. 


The circuit-breakers are designed for mount- 
ing in brick, concrete or steel structure compart- 
ments and no intermediate structure walls are 
required for supporting the individual poles, all 
of them being supported from the common steel 
top. The circuit-breaker is supported in the 


structure compartment by means of anchor plates 
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F-2 Circuit-Breaker With Tank Removed. 


set in and projecting from the cell wall. The 
steel top of the circuit-breaker rests on these 
anchor plates, and bolts hold it securely in place. 
The space within the circuit-breaker top and the 
floor in front of the tanks is covered with re- 
movable doors. 
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.The tanks are 20 in. in diameter and are pro- 
vided with two sets of removable micarta in- 
sulating linings, the inner one being short and ex- 
tending somewhat above the point where the arc 
is interrupted. The high interrupting capacity of 
these circuit-breakers is due to the form of tank, 
the use of steel supporting flanges and steel tie 
rods, steel tops, the large volume and head of oil 
together with the high speed arcing tips and rapid 
acceleration of the moving contacts when open- 
ing. Operating mechanisms are mounted on the 
top of the steel bedplate from the under side of 
which the tanks are supported. The lift rods 
attached to the moving contacts of each pole are 
connected to a common operating mechanism 
actuated through a toggle lever by the solenoid 
operating mechanism. A powerful accelerating 
spring is provided as an integral part of the 
operting mechanism to assist gravity in forcing 
the circuit-breaker to the open position. An air- 
cylinder dash pot in conjunction wtih the leather 
bumpers on each pole brings the moving part to 
rest without shock. A screw needle valve regu- 

_lates the size of opening through which the air 
escapes from the air cylinder and so governs the 
dash-pot adjustment. Sheet-metal partitions are 
inserted between the operating mechanism ‘and 

















Front View of a CO-2 Circuit-Breaker. 


the terminal leads and also between the leads of 
adjacent poles. 

In these circuit-breakers the main moving con- 
tacts are of the laminated-butt brush type. The 
form of the laminations is such as to provide an 
end-on contact at maximum pressure between 
each lamination and the stationary contact. The 
brushes have a wiping or self-cleaning action dur- 
ing the motion of opening and closing, which 
action cleans both the stationary and the moving 
contact faces. Arcing contacts are provided con- 
sisting of a short and rugged form of spring- 

_ actuated copper horn mounted between and out- 

side the main contacts and making contact with 
the head of a removable stud on the stationary 
contact. Each part can be easily replaced at lit- 
tle expense. The arcing contacts open only after 
the main contacts have separated a considerable 
distance. As they are placed outside the main 
contacts the magnetic-blowout effect of the cur- 
rent blows the arc away from them, thus fully 
protecting the main contacts from any possibility 
of arcing. 

After the leads pass upward from‘the com- 
partment back of the circuit-breakers in the 
switch house at the top of the hill they pass into 
choke coils. These choke coils are built similar 
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to current-limiting reactors, while the coils at the 
Echota end of the line are intended for lightning 
protection only and are not used as current- 

















Rear View of a CO-2 Circuit-Breaker. 


limiting reactors. They are, however, thoroughly 
braced to withstand any short-circuit to which 
they may be liable. 


MAIN SWITCHING OF GENERATING UNITs Pro- 
VIDED FOR AT ECHOTA SUBSTATION. 


For the three new units, Nos. 16, 17 and 18, 
the main switching is provided at the Echota 
substation. There are five sets of feeder circuits, 


_each normally fed from one of the 32,500-kv-a. 


generators or from several underground circuits 
from station No. 3. These groups are normally 
arranged for independent operation, but can be 
connected together through the bus tie. 

In the rear view of the Echota substation the 
two-story bay at the right contains the operating 
room, the next two bays are for the group cir- 
cuits fed by cables from the old No. 3 station and 
the last three bays are for the group circuits fed 
from Units Nos. 16,17 and 18. The front of the 
building connects the various bays together and 
contains the bus tie, incoming line connections, 
choke coils, etc. 

Certain feeder circuit-breakers are automatic 
on overload, ground, reverse power, or on differ- 
ential action, depending on the particular relays 
involved. The annunciators mentioned later in 
connection with the switchboard panels are pro- 
vided with separate drops to indicate what par- 
ticular relay has functioned to trip out a circuit- 
breaker, thus indicating to a station attendant 
whether the action was caused by overload, re- 
versal of energy flow or other causes. 

An accompanying illustration shows a view 
taken from the gallery connecting the ends of the 
various bays looking toward the oil circuit- 
breakers, these being of the CO-2 construction as 
described in connection with the apparatus at the 
switching station at the top of the cliff. These 
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Rear View of Echota Substation, Showing Five Switch 
Houses. 
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circuit-breakers at Echota have their tanks and 
mechanisms on an outdoor balcony with doors in 
front of the tank and operating mechanism, the 
doors being so interlocked that the circuit-breaker 
must be in the open position before the compart- 














Circuit-Breaker Galley, Showing Doors Removed From 
One Compartment. 


ment can be opened. The disconnecting switches 
back of the circuit-breakers are also closed in by 
doors. The doors:back of each particular circuit- 
breaker are tied together so that all three open 
together. These are also interlocked with the 
circuit-breaker so that the doors cannot be opened 
if the circuit-breaker is in the closed position. 


SEPARATE FIVE-PANEL BOARD PROVIDED FOR 
ContTROL OF EAcH UNIT. 


In the view taken in the control room from the 
left end next to the d-c. panels the three switch- 
boards shown near the right-hand end of the 
illustration are the three 5-panel boards used in 
connection with units Nos. 16, 17 and 18.- On 
these five-panel boards the left-hand panel con- 
tains the bus instruments. The second panel 
controls the incoming line and is provided with 
three 2000-ampere ammeters, one polyphase indi- 
cating wattmeter, one power-factor meter, one 
synchronoscope, two 18,000-volt voltmeters with 
a three-way voltmeter switch, synchronizing re- 
ceptables and control switches with red and green 
indicating lamps used with the various circuit- 
breakers. In this installation the green lamps 
are utilized to show when a circuit-breaker is in 
the closed position, the red light shows when it is 
in the open position and a complete miniature bus 
has been placed on the board to show the main 
connections made by the circuit-breakers. 

Each of the three remaining panels in each sec- 
tion is used for the control of two feeder circuits, 
each feeder being equipped with three ammeters, 
a polyphase indicating wattmeter, a two-drop an- 
nunciator, the control switch with red and green 
indicating lamps and a card holder to contain the 
name of the circuit. Mounted: above the board is 
an indicating lamp that lights up the same time 
that-an alarm is sounded in case any of the relays 
have caused a circuit-breaker to open automatic- 
ally. The lamp. will show immediately to the 
station attendant which-.one of the switchboards 
controls the circuit that has been opened, and the 
annunciator will show which particular circuit 
has been operated and whether it was tripped out 
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by overload, differential protection or some other 
cause. 


ReLtay PANELS MountTED BAcK OF MAIN Con- 
TROL SWITCHBOARD. 


The relay panels are set back-to-back with the 
control switchboards, there being a five-panel 
relay board back of each of the five-panel con- 
trol boards. The relay panel used in connection 
with the incoming line circuit is equipped with a 
total of six type GO definite-minimum inverse- 
time-limit overload relays and three type C dif- 
ferential relays. Reverse-power relays will cut 
out the circuit-breaker in the line circuit connect- 
ing the line to the main bus. One of the sets of 
three overload relays is used to automatically 
trip out the circuit-breaker connecting the gen- 
erator to the reserve bus. As stated before, this 
acts practically as a feeder circuit-breaker when- 
ever a feeder is connected through disconnects to 
the reserve bus. The remaining set of overload 
relays is used to secure automatic tripping of the 
circuit-breaker. 

A relay panel immediately adjacent to the relay 
panel for the incoming line is provided with six 
type COrelays furnishing overload and ground 
protection for two feeder circuits... The two re- 
maining panels are provided with six overload 
relays and six differential relays to provide over- 
load and ground protection and split-conductor 
protection for two circuits per panel. The two 
remaining a-c. switchboards control incoming line 
circuits from the old generating station No. 3 and 
a number of outgoing feeder circuits. 

The board at the left in the control room is the 
house-service switchboard. The two panels near 
the left-hand end are provided with knife switches 
and fuses used in the control circuit for the 
various groups of lines and feeders. Space has+ 
been left on these two panels, as well as on the 








Relay Panels at Echota Substation Mounted Back of 
Switchboard. 
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third panel, for future switches and fuses to take 
care of additional control circuits at a later date. 
The next panel is used for the control of a stor- 
age battery similar to that located at the gener- 
ating station, and provision is made for an auto- 
matic throw-over switch to transfer circuits from 
the generator bus to the storage battery. The 
next two panels are each used for the control of 
a motor-generator set for battery-charging pur- 
poses. The three remaining panels control a 
main incoming circuit from the station-service 
transformers and a number of 220-volt, three- 
phase distributing feeders. 

In the general arrangement of this plant and, 
in particular, the switching equipment there are 
a number of interesting and unique features de- 
veloped by the Niagara Falls Power Co. The 
method of excitation used, omitting a generator- 
field rheostat and utilizing a separate motor- 
driven exciter for each unit, follows a scheme 
originated by the Ontario Power Co. This scheme 
saves the cost and space occupied by generator- 
field rheostats and eliminates the losses in them. 
To guard against the possible failure of a motor- 
driven exciter, causing the shut down of a large 
generator, special provision has-been made for a 
series rheostat that can be cut into the field circuit 
of any unit when it is desirable to excite such a 
unit from the 220-volt, d-c. bus. 

Advantage has been, taken of the various 
schemes of differential protection secured by 
bringing out all of the leads from the generator 
winding, and by securing split-conductor protec- 
tion by the use of two leads in parallel each 
equipped with current transformers. The loca- 
tion of the main paralleling buses and distributing 
switching equipment at Echota, instead of at the 
power plant 3 mi. away, has been very thorough- 
ly worked out and has proven to be entirely satis- 
factory. Use of annunciators with special drops 








Ci.oke Coil Installed in Generating Plant at Niagara Falls. 
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to show the cause of the tripping out of any par- 
ticular breaker and the idea of combining the 
signals between the generator platform and the 
switchboard room are among the other novelties 


produced in this plant. The location of circuit- 














Choke Coil Instalied in Substation at Echota. 


breakers of high rupturing capacity and moderate 
voltages with their tanks and operating mechan- 
isms outdoors, but their connections indoors, was 
worked out for the first time for this installation. 





SPECIFICATIONS APPROVED FOR 
TRANSFORMER OIL. 


Specifications recently adopted by the Union des 
Syndicats d’ Electricite requires that only abso- 
lutely pure mineral oils obtained from the frac- 
tional distillation of petroleum be used for the 
insulation and cooling of transformers. Two 
qualities of oil are defined by the specification. 
The first, quality must fulfill the following re- 
quirements : 

There must be no deposit after heating for 5 
hrs. at a temperature of 150 deg. C.; after 50 
hrs. the weight of deposited sludge soluble in 
carbon tetrachloride must not exceed 0.06%, or 
after 100 hrs. 0.3%. The flash point must not 
be below 180 deg. C. Viscosity must not be 
above 8 (Engler) for a temperature of 20 deg. 
C., and 2.5 for 50 deg. C. Loss of weight by 
evaporation shall not exceed 0.2 deg. after treat- 
ment for 5 hrs. at 100 deg. C.. Density must be 
between 0.85 and 0.92 at 15 deg. C. The thaw- 
ing point must not be above —1 deg. C., and the 
oil must not contain more than 0.2% acid 
(H,SO,) and no alkali‘or sulphur. Jt must be 
practically free from water. The insulating power 
must be such that no sparking will occur between 
spheres of 0.49 in. diameter set 0.195 in. apart 
at 40,000 volts alternating current. 

The second-quality oil is only to be used for 
transformers which are little subject to heating, 
such as instrument transformers, etc. The per- 
missible limits for sludging are 0.09% for 50 hrs. 
and 0.45% for 135 hrs. The viscosity at 20 and 
50 deg. C. must not exceed 9 and 3 respectively. 





Organization and co-operation make men out 
of nonentities. 





More fires are prevented than caused by elec- 
tricity. 
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VITAL NECESSITY FOR ELECTRICAL 
INDUSTRY’S EXPANSION. 


Future Construction Dependent on Proper Support 
of Public Utilities, Says M. H. Aylesworth to 
Chicago Electric Power Club. 


In an address before the Electric Club of Chi- 
cago, Feb. 1, M. H. Aylesworth, executive man- 
ager of the National Electric Light Association, 
touched on the problems confronting the central- 
station companies in their efforts to raise the 
money necessary to provide the electrical capac- 
ity needed to take care of the power load re- 
quired for industrial developments and domestic 
consumers. Mr. Aylesworth said in part: 

“The first problem which must be solved by all 
branches of the electrical industry is, ‘Are we big 
enough—have we the vision, the intelligence and 
the enthusiasm to provide the capital necessary 
to develop the United States electrically, and can 
we pull together in harmony so that this can all 
be accomplished in the shortest period of time? 

“Tt has been my pleasure to visit every state in 
the United States during the past year, and I 
make the prophecy that the electrical industry can 
and will carry this stupendous load without fal- 
tering and withéut hesitation. The first and, no 
doubt, the main link in the chain of electrical de- 
velopment is the electric light and power com- 
pany, for, unless it can obtain capital to produce 
the electrical energy with which to provide the 
vast power load which is necessary for industrial 
development, and unless the money is forthcom- 
ing to provide electrical capacity for at least 
6,000,000 of the 8,000,000 unwired homes of the 
country and for the 1,250,000 homes which must 
be built to relieve the housing shortage, our mis- 
sion will have failed. The electric light and 
power branch of the industry has applied for 
10,000,000 hp. in licenses before the Federal Wa- 
ter Power Commission and it may be conserva- 
tively stated that this branch of the industry 
must raise from $3,000,000,000 to $4,000,000,- 
000 in the next 6 years to provide the capacity 
which the country demands. This must all be 
accomplished so that the people in industry or 
in the home can have those modern electrical con- 
veniences that the country requires at once. 
Speaking conservatively, this means that the other 
branches of the electrical industry—the manufac- 
turer, contractor-dealer and the jobber—will sell 
to the customers on the lines of the lighting 
power companies $8,000,000,000 of equipment for 
use in the home, in industries and office buildings. 

“Speaking selfishly, it is to our interest—the 
interest of the entire industry—to see that this 
program is carried out in the shortest possible 
time, and without complete harmony and a steady 
pull it is impossible. While it is true that 1,500,- 
ooo customers of the electric light and power 
_companies are holders of securities of those com- 
panies, it is impossible by legislation or force to 
compel these people to retain their ownership in 
these utilities, and it is impossible to force these 
same people to buy more securities or to compel 
the millions of people who have not invested to 
place their resources in electric light and power 
development; and all of this money must be 
forthcoming voluntarily, and this can be brought 
about only through square treatment to the elec- 
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tric light and power owners. Sufficient rates 
must be permitted to give confidence to the man 
or woman with money to invest, otherwise these 
extensions of plant and lines cannot be met, and 
if they are not met the manufacturer, the con- 
tractor-dealer and the jobber will suffer even 
more than the electric light and power company. 
Let us get acquainted with each other by becom- 
ing familiar with the problems of each branch of 
the industry and then boost together. If we do 
this and do it at once we will profit financially 
and render a service which the public will appre- 
ciate and be willing to pay for.” 

Mr. Aylesworth defended state regulation, 
showing that the electric service was no longer 
local, but was of state and nation-wide impor- 
tance. He brought out the fact that banks are 
really public utilities and no one would contend 
that they should not earn a fair rate of return, 
nor would it be contended that local politicians 
should act as bank examiners or bank regulators. 


HEARING ON PROPOSED ABOLITION OF ARKANSAS 
CORPORATION COMMISSION. 


Mr. Aylesworth spoke in defense of the Arkan- 
sas Corporation Commission at Little Rock, Jan. 
27, before the senate Committee on Public Serv- 
ice Corporations, Senator R. C. Stewart, a mem- 
ber of the committee, having invited Mr. Ayles- 
worth to appear before such committee and state 
his views of the matter. The occasion was the 
second hearing of the committee, of which Sen- 
ator George Hartje, Conway, is chairman, on the 
question of the proposed abolition bill fathered 
by Senator Houston Emory, creator of the Cor- 
poration Commission in 1919, and Senator 
Charles Walls, Lonoke. 

In his remarks before the committee Mr. 
Aylesworth traced the history of corporation con- 
trol from its beginning in America, and told of 
the various advantages of state-wide regulation 
of utilities. Among them, he said, are uniform 
service and rates to the consumer, cheaper money 
and a more permanent policy for the corporations. 
He showed how private investors were not fa- 
vorably disposed towards utilities subject to the 
necessity of constant litigation with the public, 
and declared that absence of state control made 
it harder for the utilities to attract working capi- 
tal. Increased cost of money to the corporation 
must always result in increased cost of service to 
the public. Banks, he said, are public utilities, 
and yet no one nowadays would argue that they 
ought to be made political footballs as a result of 
local regulation and control of city or town 
councils. 





TO CONDUCT COURSE FOR ELECTRIC 
METER MEN. | 

The University of Wisconsin has announced 
a short intensive course for electric meter men, 
which will be conducted in co-operation with 
the Railroad Commission of Wisconsin and the 
Wisconsin Electrical Association at the engineer- 
ing college laboratory, Madison, from Jan. 31 
to Feb. 4. The purpose of the course is to as- 
sist the electric utilities of Wisconsin in the 
training of men in the theory of operation, test- 
ing and maintenance of electrical measuring in- 
struments. 
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Electrical Distribution System for 
Modern Concrete Factory 


Details of Power and Lighting Installation Involved in Con- 
struction of Industrial Plant at Barton, Wis.—Rigid Conduit 
Laid in Concrete During Process of Construction of Building 


By C. P. TRUEAX* 


Within the past few vears rapid strides have 
been made in the standardization of design of 
equipment for generating and utilizing electrical 
energy. The manufacturers of turbo-alternators, 
motors, lighting fixtures, lamps and accessories 
have more and more approached a standard de- 
sign of their products. Along with this same 
general trend of the electrical industry, engineers, 
industrial plant managers and those responsible 
for the selection of equipment have specified it 
with a view toward standardization and inter- 
changeability of their plant layout. 

Unfortunately, however, the design of the elec- 
tric wiring distribution system has not received 
the corresponding amount of attention or kept 
pace with the progress of standardization. It is 
true that the distribution system, from its very 
nature, is not capable of being standardized in 
design to such an extent as the equipment which 
generates or consumes the electrical energy trans- 
mitted by it, due primarily to the fact that each 
industrial wiring layout is more or less a made- 
to-order proposition and must be studied and so 
designed to meet individual requirements. 

The importance of the part the wiring dis- 
tribution system—the wires, conduits, junction 
boxes and switching equipment—plays in the 
shop or factory cannot be overestimated. Its re- 
lation to the layout as a whole may be likened to 
that of the blood circulation system of the human 
body to the proper functioning of same. It is 
the connecting link between the source and util- 
ization of electrical energy. 


CONSIDERATION OF ELEMENTS IN WIRING IN- 
DUSTRIAL PLANTS. 


The four fundamental requirements of an effi- 
cient electric wiring distribution system are 


Safety, Reliability, Economical Distribution and . 


Flexibility. Safety, the first requirement, applies 
to safety of life and property. The system must 
be so designed and installed as to reduce to a 
minimum the liability to accidental contact with 
current carrying parts and to lessen the fire haz- 
ard. The first, primarily humanitarian, also re- 
solves itself into a financial question when work- 
men’s compensation laws are taken into account. 

Reliability is of vital importance in the wiring 
system ; to be reliable it must insure continuity of 
service by guarding against. shutdown from any 
possible contingency. 

Economical distribution is largely a matter of 
first cost about which much has been written in 
the technical press. The economical selection of 
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conductor sizes takes into consideration the re- 
sistance or I?R loss charges and the investment 
charges. In an industrial wiring system it is the 
question of getting the right amount of copper 
in the right place. 

In the average plant, manufacturing processes 
are constantly changing, necessitating both the 
shifting of present machines and installing of ad- 
ditional ones. Future extensions and additions to 
existing buildings are frequently contemplated 
to provide for expansion. The wiring distribu- 
tion system, to meet both the present and future 
needs of any plant, is required to possess flex- 
ibility. By any change in the location of load cen- 
ters or additional load requirements the wiring 
system, to be flexible, should be able to meet these 
conditions without having any undue amount of 
capital tied up in idle equipment or causing undue 
expense or shutdowns for making changes or 
additions to the system. 


REQUIREMENTS GOVERNING ELEcTRICAL  IN- 
STALLATION FOR MODERN MACHINE SHOP. 


The foregoing requirements governed the de- 
sign of the electric wiring for light and power for 
The Woodford Engineering Co.’s new machine 
shop at Barton, Wis., a medium sized shop of 
modern reinforced concrete construction. The 
main features of this layout are briefly described 
in the following: 

The shop in question is a two-story reinforced 
concrete structure, the floors being of reinforced 
girderless floor construction with concrete col- 
umns, brick spandrel walls and brick and tile par- 
titions. The main portion of building is 45 ft. 
wide by 120 long, with an adjoining boiler room 
one story high, 22 by 34 ft., making a total floor 
area of approximately 11,550 sq. ft. There is 
only one row of interior columns down the cen- 
ter of building spaced 20 ft, apart. 

It is planned to extend the length of building 
two bays to the south and add another story at 
some future date. Provision in the wiring layout 
had to be made for these future extensions. 

The building is to be used for light manufac- 
turing and assembling of automatic quarry haul- 
age machinery with machines arranged for indi- 
vidual motor drive. Neither the immediate con- 
nected power load nor the exact location of ma- 
chines was definitely fixed at the time the wiring 
layout was designed. This much information, 
however, was available—the motors would be 
small, averaging between 114 and 3 hp., with 5 
hp. as the maximum, and the motor-driven ma- 
chines would be located along one side of the 
shop, with a spacing of approximately 7 ft. It 
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was further decided that benches would be lo- 
cated along the outside walls for bench work and 
fine machine work. 

With the above data at hand the wiring dis- 
tribution system was designed, using concealed 
rigid conduit throughout. 

The service enters the building underground in 
Orangeburg fiber conduit from transformers on 


ELECTRICA‘L: 


Fig. 2.—Construction Progress Photograph Showing Power Floor Mains and Outlets. 
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a nearby pole. From the service switches located 
on first floor, where metering facilities are pro- 
vided, main feeders are run in first floor slab to 
centrally located pilasters upon which are mount- 
ed panel boxes for light and power. The location 
of these panel boxes are shown in Fig. 1 which 
shows the wiring plan for first story of building. 
The conduit for lighting is. oversize in several in- 
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Fig. 3.—Detail Cross-section. 
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stances to provide for alternate switch control 
and future rearrangement if desired at an almost 
inappreciable increase in cost. Owing to the 
market conditions at the time this work was in- 
stalled I-in. conduit was not obtainable, making 
it necessary to substitute 114-in. conduit instead. 

Feed for panel boxes is supplied by risers run- 
ning from floor to floor, consisting of cables of 
sufficient capacity installed in conduit to take care 
of the estimated connected load, the demand fac- 
tor being taken into consideration. By this method 
changes of load between floors will not affect the 
main feeders. Conduit only was installed from 
the second floor panel boxes to a point above the 
roof line and capped watertight to be extended to 
the future third floor when it is added. 

The problem of providing a flexible wiring sys- 
tem for power, outlets of which would be within 
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trucking, and are always ready when ‘necessity 
demands their utilization. 

In the second floor slab and roof.slab, which 
will be the future third floor slab, the boxes were 
installed with cover flush with underside of slab 
and the back or top of the box: was drilled for 
1%4-in. conduit; the thickness of slab permitted 
the use of a short nipple with 1%-in. brass 
coupling flush with floor. As in the case of the 
first floor, outlets where power is required will 
be fitted with flexible metallic conduit from the 
brass coupling to motor. Where the outlets are 
not used countersunk brass-pipe plugs will be in- 
serted so as to be flush with finished floor and not 
interfere in any way with trucking over same or 
the placement of machines. The power floor 
mains and outlets are very clearly shown in the 
construction progress photograph, Fig. 2. 
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Fig. 4.—Construction Progress Photograph Showing Light Outlets Along Outside Wall Over Benches. 


reach of all possible locations of machines to be 
installed, was solved in the following manner: 

Floor mains were installed in each floor slab 
running the entire length of building down one 
side about 8 ft. from the central row of columns, 
with floor outlets spaced 7 ft. apart. From the 
last floor outlets nearest the end of building to 
which future extensions were contemplated, con- 
duit was installed, projecting just through the 
outer wall and capped watertight. This was done 
with all floor mains to provide current for future 
requirements. 


ProvisioN MADE FOR EXTENDING SERVICE AS 
PLANT Is ENLARGED. 


These floor outlets consisted of cast-iron pull 
boxes with brass covers and gaskets, making 
them watertight. In the first floor slab the boxes 
were placed: with covers flush with finished floor. 
Where a motor feed is desired the cover will be 
drilled and a short length of flexible metallic con- 
duit run to the motor, which in most cases will 
be mounted on the machine to be driven. The 
outlet boxes not used will. not interfere with 





Should it be desired to install a ceiling hung 
motor, connection can be made to the outlet box 
through the cover in same manner as ‘that de- 
scribed for those in the first floor slab. 

Conduit runs were provided from the distribu- 
tion panels to floor mains in such a manner that 
an extremely flexible system of connection and 
control could be made. Spare conduit was in- 
stalled from panel to panel at risers to take care 
of transfers between floors. 

In addition to the power floor mains a number 
of power outlets were provided on interior col- 
umns and on pilasters along one side of building 
over benches for electric soldering irons, portable 
electric drills and small miscellaneous electrical 
equipment. (See detail cross section, Fig. 3. 

In regard. to the lighting layout, a localized gen- 
eral type of lighting was designed, that is, general 
lighting for the greater portion of the shop area, 
with a greater intensity of illumfnation along the 
outside walls next to windows and over benches. 

The units were arranged staggered in rows 
7 ft. I in. apart with a spacing of 14 ft. 2 ins. 
between units in each row. (See Fig. 1.)- This 








February 5, 1921. 





gave a uniform spacing of units of approximately 


10 ft. Along the outside walls over benches 
where more illumination was required on the 
working plane the units were spaced 7 ft. I in. 
apart on a single line. Outlets for these units 
are shown in construction progress, Fig. 4. 


DETAILS OF ILLUMINATION AND CONTROL OF 
LIGHTING UNITs. 


In one portion of the building which is to be 
used exclusively for storage purposes the spacing 
was somewhat greater with only four outlets per 
bay arranged in the usual manner. 

Construction progress, Fig. 5, gives a general 
view of the conduit work for second floor slab 
before pouring of concrete and is typical for 
second floor and roof slab. Outlet boxes are 
shown next to outer wall for light outlets over 





ELECTRICAL REVIEW 213 


working plane of about 9-ft. candles, assuming a 
utilization factor of 50%. The intensity is some- 
what higher along the outside walls next to win- 
dows where bench work and fine machine work 
will be done. 

The control of lighting units was arranged by 


grouping the outer rows in circuits parallel to 


windows, with the units in the interior portion of 
shop grouped with relation to bays. | All lighting _ 
circuits were provided with individual switch 
control, usirg tumbler type flush switches located 
conveniently on the building columns. The outer 
rows of units were switched in such a manner 
that alternate outlets could be separately ‘con- 
trolled, depending upon the amount of illumina- 
tion required with varying daylight conditions. 
To provide for lighting in the future extension 
to building conduits were run from each lighting 
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Fig, 5.—Construction Progress Photograph Showing General View of Conduit Work for Second Floor Slab. 


benches ; power floor main is shown with a line 
running from pull boxes of same over to pilaster 
on which panel boxes are mounted. Some of the 
light outlet boxes in main portion of building are 
also shown. 

For the lighting outlets deep type extension 
rings with separate flanged plates were used, per- 
mutting the conduit to enter the ring above the 
reinforcing bars without bending, and also facili- 
tating the installing of same without the necessity 
of turning the box upside down to screw on lock- 
nuts and bushings. In place of outlet béx covers 
canopy aligners were used, thereby permitting the 
fixture to always hang in a vertical position and 
absorb the shock should fixtures be struck by any 
object. 

R. L. M. Standard dome porcelain enameled 
steel reflectors, mounted 9 ft. above the floor with 
150-watt Mazda C bowl enameled lamps, were 
used. 

With the above spacing and mounting height of 
units, type of reflectors and size and type of 
lamps used, the system was designed to give an 
average resultant intensity of illumination on the 





panel box to the end of building and ‘extended 
through the wall with ends capped securely 
against water. 

The design of the entire building was made by 
Condron Co., engineers, engaged in the design of 
industrial buildings and plants, with offices in 
Chicago and Akron, O., under the direction of 
A. M. Wolf, secretary and engineer. The elec- 
trical distribution system was Cesigned under the 
writer’s supervision and the actual installation 
of the system was supervised by S. J. Chakow, 
assistant electrical engineer. L. M. Harper acted 
as’ supervising engineer in charge of the entire 
project. 

A German committee has issued a set of re- 
vised regulations for the standardization of por- 
celain insulators: for high-tension transmission 
lines, supporting pins for insulators, low-tension 
insulators for use in inclosed rooms, and gives 
particulars of tests to be made on insulators de- 
signed for voltages from 500 to 35,000 volts. 
These include electric and heat tests, and tests for 
mechanical strength and porosity. 
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Future otf Electrical Construction 
Aided by Utility Laws 


Illinois Utilities Commission Upholds State Laws in Granting 
Increased Rates—Previous Contracts with Municipalities Null- 
ified by Utility Law—Courts Sustain Necessary Rate Increases 


By JAMES H. WILKERSON 


Former Chairman, Illinois Utilities Commission. 


The Public Utilities Commission of Illinois 
has had to do with the Chicago traction situation 
only as the agency of the state government 
through which the general regulatory law appli- 
cable to all public utilities within the state has 
been applied to these particular companies. The 
commission does not possess arbitrary power. 
It may not act from whim or caprice. It must 
not consider political expediency. Its orders 
should not be issued for campaign purposes. Its 
decisions are not to be framed to conform to what 
it may imagine is a popular verdict at the polls. 

The commission is subject to constitutional 
limitations and to the rules laid down in the stat- 
ute which created it. Whatever the opinions of 
its individual members may be, the commission 
has no concern as an administrative body with 
the wisdom of the law under which it operates. 
Its duty is to enforce the law as it finds it, and for 
the result it is answerable to the courts only. 

Thus far, the commission has been true to this 
fundamental conception of the rule by which its 
acts should be guided. So far as the Chicago 
traction question is concerned, the rulings of the 
commission have been upheld in every case in 
which they have been questioned in either the su- 
preme court of Illinois or the supreme court of 
the United States. 

We are living in strange times. Doctrines are 
being pressed in the name of the people, which 
are utterly destructive of representative govern- 
ment. Constitutions are nothing; statutes are 
nothing; decisions of the courts are nothing. 
Public officials are to be condemned and discred- 
ited, not because they have destroyed the law, but 
because they have dared to respect and to follow 
it. It is high time for Illinois to return to first 
principles if it is not to be shamed and discred- 
ited in the eyes of the entire nation. 


Utitity LAw SEEKS TO ELIMINATE POLITICS AND 
PROTECT PROPERTY RIGHTs. 


The public utilities law of Illinois, effective 
Jan. 1, 1914, took away the rate-regulating 
authority frcm the municipalities and transferred 
it to the utility commission as the agency of the 
state. The law laid down one uniform, invari- 
able rule applicable to all rates in Illinois. It 
leveled all inequalities resulting from attempts to 
bargain away the state’s authoritv to require and 
to grant just and reasonable rates. It struck down 
all discrimination. It placed the service of a!l 
public utilities in the state under one supervision. 
This law was the application to Illinois utilities 


of the same methods of regulation which the gov- 
ernment had worked out after an experience of 
a quarter of a century in dealing with the rail- 
roads. It was based upon the experience of many 
other states. Its purpose was to take street 
cars, gas, and electric light out of every local 
municipal campaign and prescribe a fixed rule by 
which values and returns could be determined, 
subject to final review by the courts. It aimed 
to restore credit and to stabilize investments. 
The financial standing of the state for a gen- 
eration to come may,be determined by the action 
which is taken this year on the proposal to throw 
great investments into the field of continuous po- 
litical controversy because of a popular clamor, 
brought about by a false appeal under disturbed 
conditions following the war, and to repudiate 


, the methods of regtlation which not only the 


United States but practically every state has 
found to be wise and beneficial. 

For a few years after the utilities lew became 
effective, the activity of the commission, so far 
as rates were concerned, was largely in the direc- 
tion of reducing them. Until 1918, there was 
no complaint by the public, the city, or anyone 
else as to fares of the local transportation com- 
panies. Their schedules containing the ordinance 
rates had been duly filed and had become effec- 
tive under the public utilities law. Then came 
the war, with wage advances, increased cost of 
materials, and increased cost of operation gen- 
erally. Under these conditions, there could be 
but one result as to the rates of utilities. 

The situation is no different in Illinois from 
what it was all over the country. The applica- 
tion of the transportation companies of Chicago 
for relief was similar to those made by almost 
every utility in the state and in the United States. 
The same questions as to the effect of the so- 
called contractual provisions in the ordinances 
were raised in scores, indeed in hundreds, of 
other cases. 


Factors CONSIDERED IN DETERMINATION. OF 
RATE INCREASES. 


Orders granting advances, which were made’ 
before the conclusion of the valuation proceed- 
ings, were temporary in their character. In fix- 
ing the rates, the commission followed the rule 
that it would allow to the companies only enough 
to pay operating expenses, taxes, make a fair 
allowance for depreciation, and in ‘addition there- 
to, give a fair return upon the lowest value which, , 


in the contemplation of reasonable men, it was 
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possible to assign to the property of the appli- 
ccants for rate-making purposes. 

In each of these cases, the temporary orders 
required the companies to supplement the pre- 
liminary showing by a presentation of complete 
‘evidence as to the values of the properties for 
rate-fixing purposes. In making these valu- 
ations, the action of the commission was con- 
trolled by definite rules which had been pre- 
‘scribed by the supreme court. The commission 
was required to give substantial consideration to 
the elements of. original cost, cost to reproduce the 
property new, less depreciation, and going value 
‘as an industry. 


Law AND Courts Protect UTILITIES IN RIGHT 
To Farr RATES. 


The law entitles utilities to just and reasonable 
rates, that is, to rates which will give a fair re- 
turn upon the fair value of the property em- 
ployed in the public service. To require utilities 
‘to adhere to confiscatory schedules and to deny 
to them the rights to which they are entitled un- 
der the law is to deprive them of their property 
without due process of law. 

Passing the right of appeal to the state courts, 
there can be no doubt that in case the utility com- 
‘mission attempts to compel adherence to a con- 
fiscatory rate, the utility has the right to resort 
‘directly to the federal courts for protection, and 
that, without exhausting the remedy of appeal 
‘to the state courts. If the commission, there- 
fore, had denied to these utilities the rights given 
‘to them by the state law, the only effect would 
have been an abdication by the state authorities of 
their regulatory power, and to transfer control 
over the rates of these utilities to the federal 
‘courts. ; 

This right to resort to the federal courts under 
such circumstances has been made so clear by 
federal decisions that it cannot be seriously ques- 
‘tioned. 

It has been asserted that such arbitrary action 
on the part of the commission does not entitle the 
utilities to relief, because the so-called rate con- 
tracts are something which it is asserted the 
commission may respect or reject according to 
its own views of what the public welfare requires. 
The contention appears to be that if the commis- 
sion decides that the public welfare requires ob- 
servance of the rates specified in the new ordi- 
nance, that decision of the commission is not sub- 
ject to court review on the ground that its ef- 
fect is to deprive the utilities of the fair return 
on their properties to which they are entitled 
under the law. ~ 

This view, it appears, proceeds upon the erro- 
neous assumption that it is within the power of 
the legislature to delegate to an administrative 
board arbitrary authority of this kind. The legis- 
lature must lay down the rule by which the 
commission is to act, and that rule must be uni- 
form in its application. The legislature has laid 
down the rule, and that rule is that all rates 
shall be just and reasonable, and the act gives 
to the public and to the utilities subject to it the 
right to have the rule applied. 

The commission may not approve or reject 
these franchise provisions at its will. The law 


itself wiped out all those attempts to make con- 
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tracts about rates, and requires adherence to the 
uniform rule which has been prescribed. It is 
the duty of the commission to act as if these at- 
tempts to contract away the rate-fixing authority 
of the state had never been made, and the arbi- 
trary action of the commission in failing to per- 


’ form this duty gives the right to resort to the 


guarantees of the federal constitution and to the 
federal court. 

What will be the situation, it may be asked, 
if the utilities law is repealed? In that case, the 
power of regulation goes back to where it was be- 
fore the enactment of the law. Of course those 
portions of ordinances fixing rates which were 
passed before the utilities law went into effect 
were abrogated by the law. When the utilities 
law became effective the rates of utilities were 
dependent for their validity upon compliance with 
the provisions of that law. The repeal of the 
law cannot revive those ordinances passed before 
the utilities law became effective. New ordi- 
nances, subject to the constitutional prohibitions 
against taking property without due process of 
law, must be passed, and those ordinances, if 
arbitrary or confiscatory, are subject to the same 
kind of attack in the courts as may be made upon 
the arbitrary and confiscatory acts of the commis- 
sion. 

The truth about this situation is this: Under 
the law as it now exists, or any law which it is 
within the power of the legislature of Illinois to 
enact, rates will be required by the courts which 
stand the test of the guarantees against confisca- 
tion of property. 

Against every attempt to take private property 
for public use without compensation stands the 
constitution of the United States, and back of the 
right guaranteed by the constitution is the force 
of the entire nation. 

Those who have considered the facts know that 
at this late day the Illinois law cannot be repealed 
entirely without substituting some agency through 
which the state may exercise its general regula- 
tory power. The thing of immediate concern is, 
that so long as these utilities are operated by pub- 
lic service corporations under state regulation, 
the agency of the state, whatever it may be, 
which is clothed with the regulatory power shall 
adopt no other standard of .action than adher- 
ence to the rules of law and the requirements of 
the constitution. 

Let it never be said that in the state of IlIli- 


_ nois there was an administrative board which, in 


defiance of both statute and constitution, merely 
rendered decisions which were made in advance 
for purposes of a political campaign. Let it never 
be said that because of a false agitation, the state 
of Illinois has abdicated the functions of govern- 
ment and has surrendered to the federal courts 
the duty which it should perform itself, of pro- 
tecting property and property rights. 

Let us make no mistake. It is not the public 
utilities law which is on trial in this state. It 
is the state itself—its credit, its financial stand- 
ing, its reputation for protecting property—which 
is on trial. And the time has come when there 
must be a union of all the forces which believe 
in constitutional government to preserve unim- 
paired the credit, the integrity, and the name of 
the state. 











216 ELECTRICAL REVIEW 


SEES GREATEST CONSTRUCTION ERA 
IN UTILITIES’ HISTORY. 





Customer-Ownership Movement and Other Phases 
of Public Utility Situation Discussed by Offi- 
cial of Byllesby Organization. 


In commenting on the investment outlook for 
public utilities stock, W. H. Hodge, H. M. Byl- 
lesby & Co., Chicago, recently stated: ‘The solid, 
substantial qualities of investments in well-man- 
aged utilities are growing clearer to investors 
during the present winter and their merits stand 
forth in bold relief as commodity prices drop and 
merchandise inventories shrink in value. The 
utilities have no high-priced goods on hand to 
liquidate and are able to take advantage of every 
drop in the prices of materials, supplies and la- 
bor. Their business for the most part continues 
in dull times as weil as active periods and for a 
long interval they have been confronted—as they 
are at present—with a far greater demand for 
their product than they can under the circum- 
stances supply. This situation will probably pre- 
vaii for some time to come. 

“During and since the war the larger and better- 
handled utilities have given a wonderful demon- 
stration of their intrinsic soundness and _ their 
ability to survive the shocks of the most adverse 
conditions that can be imagined. The public at- 
titude toward them is very different from that 
of 1914. The public has come to realize the in- 
separable importance to the individual and com- 
munal welfare of electric light and power and 
electric railway transportation. Moderate in- 
creases in service rates have been contrasted with 
doubled and tripled prices for other necessities. 
Disappointing results from government railroad 
operation have been compared with continued effi- 
ciency by the privately-owned utilities, The re- 
sult has been a much fairer public ‘sentiment 
and a strengthening of the hands of state and 
municipal bodies in granting equitable rates to 
the companies. 

“The majority of the utilities of the United 
States are working nearly to the capacity of their 
present equipment in order to supply the demands 
of the present winter. Practically all are con- 
fronted. with demands necessitating additional ca- 
pacity and the extension of lines, mains and 
track. Construction of all kinds is being held to 
the minimum because of the high cost of materials 
and labor and of money. Both of these difficul- 
ties are being lessened and it would not be sur- 
prising if next spring witnessed the beginning 
of the greatest construction era known in the 
history of utilities, particularly with reference 
to hydroelectric development now made possible 
by new national legislation. 

“A striking phase of public utility develop- 
ment of the last few years lies in bringing the 
public and the utilities closer together through 
what is known as the customer-ownership move- 
ment. A large number of progressive companies 
have invited their customers to become profit- 
sharing partners in the business, offering as a 
rule their preferred stocks for cash investment 
or on a partial-payment basis. The response of 
the public has been surprising. Customer-own- 
ership is proving to be of the greatest value in 
improving the public relations status of the ser- 
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vice organizations. It means popular ownership 
with- retention of the virtues of private operation 
and responsibility. No more satisfactory result 
than this can obtain under any other condition 
that would give proper service.” 





HOW PUBLIC UTILITES CAN HELP 
HOUSING SITUATION. 





Necessity for Utilities Raising Funds to Make Exten- 
sions, Pointed Out by American Electric 
Railway Association Executive. 


Public utility companies of the United States 
will require $852,500,000 to properly equip the 
1,250,000 houses and apartments which this coun- 
try now needs, Philip H. Gadsden, president of 
the American Electric Railway Association, and 
a vice-president of the United Gas Improvement 
Co., Philadelphia, declared in a statement at a re- 
cent conference called at Washington by the 
Chamber of Commerce of the United States to 
consider the national housing situation. Only by 
inducing a new flow of capital into public utility 
securities can this vast sum of almost a billion 
dollars be raised when it is needed, Mr. Gadsden 
said. He added that this new money could be ob- 
tained if public regulatory bodies would grant 
utilities rates which would provide an attractive 
return to the investor. : 

“One of the most serious problems in connec- 
tion with the housing situation in the United 
States today is the great need for money among 
public utilities with which to make extensions,” 
Mr. Gadsden continued. “In order to properly 
equip the improperly-housed residents of the 
United States with heat, light, transportation and 
telephone facilities, the public utilities today 
would have to raise a total of $852,500,000. This 
total is reached by combining the estimates of the 
most reliable authorities in the public utility field. 
This is a most astounding total to contemplate, 
even in a field of industry which has good credit. 
Unfortunately, the public utilities field is not 
blessed today with good credit, hence this prob- 
lem becomes doubly difficult for the operators 
who must furnish public service to the people 
when these houses finally are built. 

“There is no hope of ever getting these needed 
extensions if the credit of public utilities is not 
restored. The shortest step toward restoration 
of credit is for regulatory bodies to permit public 
utilities to earn such a return on their invest- 
ments as will attract new capital into the public 
utility securities field. Regulatory bodies must 
recognize the fact that many public utilities were 
carried to the brink of disaster by enormous costs 
during the war and that investment in their se- 
curities practically closed because of uncertainty 
of returns. If these facts are not recognized and 
rates regulated accordingly, needed extensions 
cannot be made. I am not pessimistic, however, 
regarding the attitude of regulatory bodies. 
Throughout the country they are displaying a 
highly intelligent grasp of the situation and are 
evincing a desire to play fair with the public 
utilities. With the co-operation of regulatory 
bodies, public confidence in public utility securi- 
ties can be restored, and with that confidence will 
come a flow of money into the public service field 
that will make extensions possible.” 
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Bushings for Insulation of High- 
Voltage Lines 


Twelfth of a Series* of Articles Giving a Concise Review of the 
‘ Electric Power Situation — Conductor Size Influences Stresses in 
Dielectric—Oil-Filled Bushing—Size of Wall-Entrance Openings 


By ALFRED STILL 


While no attempt is made in this series of ar- 
ticles to enter deeply into questions of theory and 
design, the principles underlying the breakdown 
of insulators through concentration of flux dens- 
ity may be brought out clearly by considéring the 
simple case of a cylindrical insulating bushing 
surrounding a high-tension conductor. <A high- 
tension bushing may break down by spark-over 
from the high-tension conductor to the structure 
(usually grounded) which supports the bushing, 
or by puncture of the insulating material. The 
breakdown voltage has usually to be determined 





Diagram of Cross-Section Through a High-Tension 
Bushing. 


by test, because the proportions and design of the 
metal fittings are rarely such that the maximum 
density of the electrostatic flux can be accurately 
predetermined. It is, however, possible to make 
certain assumption which greatly simplifly the 
problem and permit of calculations being made 
giving results of practical value. By assuming 
the bushing to be of considerable length, and 
’ neglecting the effects of the ends of the inclos- 
ing metal sleeve, the formulas used in calcula- 
tions on insulated underground cables may be 
applied. ; 
An accompanying diagram is supposed to be 
a cross-section through a high-tension bushing in 
which the conductor has a radius 7, and the thick- 
ness of the porcelain or other insulating material 
is R-r.. Let k stand for the specific inductive ca- 
pacity, or dielectric constant, of this material. 


~ *The first article of this series was published in the 
July 17, 1920, issue of Electrical Review, subsequent arti- 
cles appearing in the Aug. 7, Aug. 21, Sept. 4, Sept. 18, 


Oct. 2, Oct. 16, Nov. 6, Nov. 20, Dec. 4, Dec. 18, Jan. 8 
and Jan. 22 issues. 





Using formulas developed in a previous article 
we have 


where D is the dielectric flux density, G is the 
potential gradient, and K is the specific capacity 
of air, or farads per centimeter cube, with the 


; -14 
numerical value 8.84 * IO 


The equipotential surfaces will be cylinders, 
and the flux density over the surface of any cyl- 
inder of radius x and of unit length, say 1 cm., 
will be D=y/2r-x. 

By formula (1) the potential gradient is 


D y 





In order to express this relation in terms of the 
total voltage E it is necessary to substitute for 
the symbol y its equivalent, E < C, and calculate 
the capacity C of the condenser formed by the 
rod and the concentric tube. Considering a num- 
ber of concentric shells in series, the elastance* 
may be written as follows: 





R 
I dx I R 
_-=> == loge —........... (3) 
G 2nvrKk 2rKk r 
sil 
Substituting in (2), we have 
E ° 
G = ————- volts per cm...... (4) 
R 
«+ loge — 
™ 


the maximum value of which is at the surface of 
the inner conductor, where 
E: 
Gmax, a ee 5 at 6 16 66 16'S! 6 Oe 0 (5) 
R 
r loge — 
" 


This formula is of some value in determining the 
thickness of insulation necessary to avoid over- 
stressing the dielectric, but it is not strictly ap- 
plicable to wall bushings in which the outer metal 
surface is short as compared with the diameter 
of the opening. The advantage of having a fairly 
large value for r is indicated by formula (5), 
and a good arrangement is to use a hollow tube 
for the conductor inside the bushing. 

For a given voltage and constant diameter over 


— 





*The reciprocal of permittance or capacity. 
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the insulattory there % a definite diameter of the 


core which will causegthe pgtential gradient at |’ 


the conddctor surface: to-be a minimum.’ A-small 
core will allow of a greater thickness of insula- 
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150,000- Volt Oil-Filled, Roof-Type Bushing. 


the effect of too large a diameter of core is also 
to cause an increase in the stress through reduc- 
tion of the total thickness of insulation. Formula 
(5) may be written 


R E 
rloge{ — } = — 
r G max, 


and if we assume both R and G to be constant 
the greatest maximum permissible voltage E will 


R 
be obtained when the quantity r loge (-);s a 
r 


maximum, a condition which is satisfied when 


R 
loge (-) =I, or R=2.718r. Assuming this 
r 


ideal requirement to be fulfilled, even if the inner 
core has to be made hollow in order to economize 
conductor material, we obtain the relation 


E 


t= 


G 


for the most economical conductor diameter, or 
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rather for the cenductor diameter which will-re- 
quire the smallest outside diameter of “bushing. 

Solid porcelain bushings. with either-smooth -or 
corrugated surfaces may be used for any pressure 
up to about 40,000 volts. In designing plain porce- 
lain bushings’ it is important to see that the po- 
tential gradient in the air space between the 
metal rod and the insulator is net liable to cause 
brush discharge, as this would lead to chemical 
action and the formation’of a green deposit of 
copper nitrate upon the rod. 


O1L-FILLED BUSHINGS FOR HIGH-TENSION CON- 
DUCTORS. 


The brush discharge between the rod at high 
potential and the inside surface of an insulating 
cylinder, when there is an air space between the 
two, is due largely to the difference in the dielec- 
tric constants of the solid insulation and of air. 
The conditions which will cause corona or brush 
discharge may be remedied by filling the space 
referred to with oil or some insulating compound 
which will eliminate all air pockets and, prefer- 
ably, have the same dielectric constant as the 
solid bushing. 

In the oil-filled bushing of the usual type a 
hollow shell of porcelain of sufficient length to 
prevent flash-over and provided, if necessary, on 
the outside, with sheds to give ample surface dis- 
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150,000-Volt Porcelain Roof Insulator. 


tance, even under wet conditions, is filled with an 
insulating oil. 

The diameter at the center of such a bushing 
must be such that the disruptive gradient, as cal- 
culated by means of the formulas previously de- 
veloped, shall not cause break-down of the oil 
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near the surface of the conductor. Sometimes 
concentric tubes of solid insulating material with 
oil-filled spaces between them are placed in the 
space between the conductor and the outside in- 
sulating shell. These prevent the accumulation 
of conducting particles in the oil along the lines 
of stress and afford increased protection at small 
increase of cost. 

The fact that every bushing acts as a con- 
denser or series of condensers between wire and 
ground must steadily be recognized just as in the 
case of the pole-line insulators, except that the 
effect is even more marked in connection with 
bushings entirely surrounding the conductor than 
with insulators that support the wire at one end 
only. When the climate and weather conditions 
are favorable it is well to avoid bushings entirely. 
In such cases the wires cannot’ be brought down 
through the roof of the building, but must enter 
at the side, a suitable protecting hood or roof 
being placed above the wires on the outside of 
the building. 

The sizallest dimenston of the opening in a 
brick, stone, or concrete wall should preferably 
be not less than the values given in an accompany- 
ing table. On each side ‘of the wall opening the 
conductor is carried by line insulators of the pin 
or suspension type, as the voltage may require, 
these being so’ arranged as to maintain the con- 
ductor in the center of the opening with a slight 
downward incline toward the outside of the 
building to prevent raindrops being carried to the 
inside. 

OPENINGS IN WALLS FOR PASSAGE OF HIGH-VOLT- 


AGE LINES. 

Line Diameter 
pressure of opening 
in volts. in feet. 

22,000 ie 

33,000 1.75 

44,000 2.25 

66,000 3.50 

88,000 4.75 
110,000 6.00 


The condenser type of high-tension bushing is 
less used for carrying line conductors through 
the roofs or wails of buildings than as trans- 
former or switch terminals, but it has some ex- 
cellent features which may be briefly mentioned. 
By separating thin concentric layers of insulat- 
ing material by tubes of tinfoil or other metal, 
and so proportioning the lengths of the tinfoil 
tubes that the areas remain the same, notwith- 
standing the variations in diameter, it is possible 
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110,000-Voit O-B Porcelain Wall or Roof Insulator. 


to design a bushing which virtually consists of a 
number of condensers of equal capacity all con- 
nected in series. In this manner the potential 
gradient can be made uniform throughout the 
thickness of the insulating bushing. The design 
of such bushings is not quite so simple a matter 
as this brief reference to the main principle in- 
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volved might suggest, but the commercial insul- 
ators of this class have, on the whole, given good 
service. 

The tendency to equalize the potential gradient 
throughout the concentric layers of insulating 
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material leads to a bushing of smaller overall 
diameter than when no attempt is made to equal- 
ize the stresses. 


SPECIAL PoINTS IN MANUFACTURE OF PorRCE- 
LAIN INSULATORS. 


Porcelain used in the manufacture of line in- 
sulators is essentially a mixture of white burn- 
ing clay, flint and feldspar reduced to a condi- 
tion of extreme fineness and worked or pressed, 
when mixed with water, into the desired shape 
and then dried. In what is known as the “dry” 
process the plastic clay is nearly dried, then 
ground into the form of a damp powder and 
pressed into shape by steel dies. The specific 
gravity of insulator porcelain is between 2.5 and 
2.7, and the dielectric constant is usually be- 
tween 4.5 and 5.5. 

The cement used in assembling the metal and 
porcelain parts of line insulators is almost in- 
variably a good grade of Portland cement which 
should be used as soon as possible after mixing. 
Some manufacturers make a practice of placing 
all suspension-type units, after cementing, in 
special steam chambers where the conditions are 
favorable for the setting of the cement. It is 
generally considered advisable to design the parts 
so that only a small amount of cement is used in 
the joints; at the same time it is important to 
allow sufficient space to insure the free running 
of the cement and avoid air spaces. 

In order to avoid dangerous stresses due to un- 
equal expansion of the metal cap and porcelain 
the Ohio Brass Co. provides an- elastic joint by 
sanding the coated surfaces of the porcelain. It 
is claimed that the sand grains, having a very 
much reduced area in comparison with the poce- 
lain body to which they are attached, will take 
up practically all the distortion thereby reliev- 
ing the main body of serious stress. The Lapp 
Insulator Co. uses a special elastic nonhardening 
paint to absorb the unequal expansion of the parts 
that are cemented together. ; 


Woop AND METAL PINS FoR LINE INSULATORS. 


Threaded wood pins are frequently used with 
pin-type insulators on the lower voltage systems. 
Locust wood is an approved material, and some- 
times the pins are treated by immersion in hot 
linseed oil or paraffine. Forged-steel pins are 
recommended for the more important and higher 
voltage lines, or steel pins with threaded wood 
thimbles to screw into the porcelain. This type 
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of pin is frequently supplied with a cast-iron or 
porcelain base slipped over the steel bolt. The 
porcelain base increases the arc-over voltage of 
the insulator. The Hi-Voltage Equipment Co. 
of Cleveland, O., has lately put on the market 
a special design which securely locks the insul- 
ator to the pin. This consists of a forged-steel 
pin and a threaded steel thimble which is. ce- 
mented into the insulator. A spring in the top 
of the.pin holds a steel key engaged in the 
notches of the special thimble; but by pulling the 
key down against the pressure of the spring it 


may be disengaged from the thimble, thus allow- 


ing the insulator to be unscrewed. 

While on the subject of line insulation a few 
words on the distance of separation between con- 
ductors on overhead lines will not be out of place. 
It is difficult to lay down rules for the proper 
spacing of overhead conductors. The question 
has been settled in the past by the individual en- 
gineer who has usually striven to be on the safe 
side in the matter of possible discharges between 
wires under abnormal conditions such as strong 
and variable winds. The result is that great dif- 
ferences are to be found in the wire spacings in 
different countries or on different transmission 
systems in the same country. 

Spacing of the conductors should be determined 
by considerations partly electrical and partly me- 
chanical. With the longer spans the Spacing 
should be greater than with short spans, apart 
from voltage considerations. The material and 
diameter of the conductors should also be taken 
into account when deciding upon the spacing, be- 
cause a small wire—especially if of aluminum— 
having a small weight relatively to the area pre- 
sented to a cross wind will swing out of the 
vertical plane farther than a conductor of large 
cross-section. Usually wires will swing syn- 
chronously in a wind, but with long spans and 
small wires there is always the possibility of the 
wires swinging nonsynchronously, and the size 
of wire together with the maximum sag at the 
center of the span are factors which sheuld be 
taken into account in determining the distance 
apart at which they should be strung. A _ hori- 
zontal separation equal to something between 
one and one and one-half times the sag at the 
temperature corresponding to the season of high- 
est wind velocities should be sufficient to prevent 
wires swinging within sparking distance of each 
oiner, the closer spacing being used with copper 
conductors of large diameter. 

iigures given in the accompanying table give 
spacing which are generally in accordance with 
present-day practice and indicate the desirable 
horizontal clearance between conductors. The 
vertical spacing may be somewhat less, but it is 
well to avoid stringing wires in the same vertical 
plane, especially whére sleet and ice deposits 
may cause unequal sag and so perhaps bring two 
conductors close together. 

The proper factor of safety to cover abnormal 
pressure rises is a matter of great importance 
since it is obviously bad engineering to provide 
insulation in excess of what experience has shown 
to be a reasonable safeguard agau:s¢ interruption 
of service. Generally speaking. insulators, when 
dry, should withstana a pressure test o7. two and 
one-half to three times the working pressure to 
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ground, applied for 5 min., and a wet test of not 
less than twice the working pressure. This, would 
sometimes be considered too small a margin of 
safety, but the ratio between test pressure and 
working -pressure will depend upon whether the 
line voltage is high or low. It is clear that on 
the coast, where gales and salt-sea mists are 
prevalent, the factor of safety should be rather 
higher than in a district where the climatic con- 
ditions are more favorable. 

As the wet or “rain” test will give different re- 
sults, depending on the method of conducting the 
tests, there should be a clear understanding be- 
tween the purchaser and, manufacturer on this 
point. The method of attaching the test wire 
and ground connection to the insulator should be 
clearly defined. The test pressure is usually 
measured by means of a spark gap, and the alter- 
nating e.m.f. used should conform as nearly as 
possible to the sine wave. 

Insulators on a transmission line erected. at 
high altitudes will flash over with a lower voltage 
than if the line were erected at sea level. The, 
reason for this is the reduced air pressure at the 
higher elevation. The flash-over voltage will not 
be exactly proportional:to the barometric’ pres- 
sure because the electrostatic field is not uniform, 
but depends upon the type and design of the in- 
sulator. . 

The subject of line insulation will be concluded 
in a future article in which reference will be 
made to the troubles that have been experienced 
with porcelain line insulators and the means by 
which they are being overcome. 

APPROXIMATE SPACING REQUIRED BETWEEN 


OVERHEAD CONDUCTORS FOR DIFFERENT LINE 
VOLTAGES AND LENGTHS OF SPAN. 


Span in feet. 


200 400 600 800 
Line pressure between 
wires. Spacing between wires in inches. 
SEOOO VONB <1. 605% S006 32 52 cow 
Lr 40 60 78 
S200 WHS. os. csc ccc 48 64 82 SA 
BO WII oo sos aie eee 62 89 96 112 
BEHO0 . VORB... 5..0.0Ki.ss 78 + 94 110 126 
SSO “WOE o'o x5 os ose cs 98 112 128 142 
[SR ROO “WOTA. 35 3556500 118 139 142 156 





ACTIVITIES OF A. M. OF E. S. ARE OUT- 
LINED IN BOOKLET. 


The Associated Manufacturers of Electrical 
Supplies has issued bulletin No. 25, in which is 
set forth briefly the objects, aims, activities and 
accomplishments of the association since its or- 
ganization in 1915. It also gives names of past 
presidents, officers and board of governors. The 
pamphlet contains much of interest and shows 
the wide scope of the work of the association 
and the many activities considered by its sections. 

The general standards committee of the As- 
sociated Manufacturers of Electrical Supplies has 
considered within the past year various matters 
of standardization and its library and publication 
committee will soon publish these standards in 
regular form to all members of the association. 

The annual meeting of the association will be’ 
held on March 15, 1921, at the offices of the as- 
sociation, 30 East 42d street, New York City. 
In addition to the regular business, there will 
be an election of five governors to take the place 
of retiring members of the board whose terms 
expire by limitation. 
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Re-inspection of Old Electrical 
Construction Work 


Altered, Damaged or Defective Installations Require Inspection 
and Renewals—Increased Safety Warrants Care in Supervision of 
Work — Paper Before Western Society of Electrical Inspectors 


By BEN W. CLARK 


Chief Electrical Inspector, Building Department, Detroit. 


The importance of periodical inspection of old 
electrical installations, particularly in cities where 
the population is 25,000 or more, has never been 
criticized with any degree of success. It may be 
said that it is as important as inspection of wir- 
ing during progress of installation; indeed, some 
electrical inspectors claim it is of more impor- 
tance. That,- however, has not, except in few 
instances, been shown and is not at the present 
‘time accepted as wholly true. Nevertheless such 
inspection, when systematically conducted, is of 
vital importance and it is the purpose of this 
paper to attempt to prove this statement, while 
presenting for your consideration a system that 
has proven successful in Detroit. 

National statistics concerning causes of fire list 
such items as fuses reinforced, overfusing, de- 
fective lamp cords, flatirons not turned off when 
not in use, impaired insulation, improper use of 
common lamp cords and many others; all of these 
being included under the time-worn erroneous 
heading of “defective wiring.’ Expert investi- 
gation of fire causes reported to have been of 
electrical origin have proved in many cases that 
the fire originated at some distance from any 
electric light or power wires. This brings. to 
mind many instances where the cause was given 
as “defective wiring” by persons who had little 
or no experience in investigation of fire cause. 

Re-inspection of old electrical installations, 
when instituted, should be conducted systematic- 
ally to be a real benefit to the city. Experience 
has taught us to begin these inspections in the 
congested sections and gradually extend them to 
the more thinly populated districts. An accept- 
able plan is to cover one square completely, and 
proceed in this manner throughout the city, re- 
peating the inspection in a period of about I 
month to see that defects have been corrected. 
Every square can be covered in from 3 days to 1 
week, depending on the size of buildings, care 
given to the apparatus and wiring and the gain- 
ing of access to various sections of buildings. 


METHOD OF COMPILING INSPECTION REPORTS 
AND REcorbs. 


Considering an average of 5 days per square, 
we have five squares inspected in 25 days or I 
month. It now becomes necessary to repeat, be- 
ginning at the first square and continuing until 
the five squares have been re-inspected. With 
ordinary co-operation from the owner and ten- 
ant the sections rechecked should require only 
about one-half the time originally required, or 
about 12 days, which would bring about an im- 





proved condition in electrical installation within 
five squares in 1% months. In most cases this 
would mean a much safer situation in electrical 
conditions within the districts covered. 

The record-keeping, which is of vital impor- 
tance, may be outlined as follows: Cards of any 
standard filing-cabinet size should be carried by 
the inspector on which he writes his reports. 
These are brought to the office every morning 
and defects.copied from them on re-inspection let- 
ters, a copy of which is mailed to the owner and 
to the occupant, with one copy filed in the office, 
re-inspection cards being returned to the inspec- 
tor’s file for follow-up purposes. Instructions 
should be given by the inspector at the time of 
inspection and attention also called by the letter 
to report the name of the electrician making 
necessary repairs so as to keep the records com- 
plete. 

The above is a general outline for a systematic 
re-inspection of old electrical installations, but 
may be changed to suit local conditions as, for 
instance, there may be sections of the city rather 
distant from the center which may require im- 
mediate surveys. due to the character of the 
wiring. 

In the re-inspection of old equipments the mu- 
nicipal inspector has somewhat an advantage 
over the Bureau inspector in having an ordi- 


‘nance or regulation to sustain his findings and 


enforce repairs to defective parts, and where the 
ordinance or regulations are enforced. Credit is 
due the National Board of Fire Underwriters 
whose engineers make periodic surveys in most 
cities, which proves the importance of re-inspec- 
tion, as, for example, systematic re-inspection of 
old equipments was started in 1911 in Detroit and 
carried on at frequent periods since that date. 
A perusal of the reports of these periodic surveys 
will show a decided improvement in conditions. 


No Hazarp INVOLVED IN USE OF PROPERLY 
INSTALLED EQUIPMENT. 


It is essential to consider the expense attached 
to re-inspection from which there would be a 
very small revenue, generally speaking, but when 
we also consider the expense of one fire in the 
congested section of the city which might have 
been averted by re-inspection, saying nothing of 
the consequent suffering, we cannot but urge the 
necessity for re-inspection of old electrical in- 
stallations. It is true that a small percentage of 
fires are caused from defective, or rather im- 
paired, electrical apparatus and wiring, but this 
percentage seems to be gradually increasing, and 
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it behooves the large cities particularly to exert 
every means within their power to minimize this 
hazard. 

Electrical apparatus and wiring when properly 
installed, that is, installed in strict accordance 
with adopted rules, is not a hazard, but when 
irresponsible persons are allowed to make addi- 
tions to and changes in a safe electrical installa- 
tion, and are allowed to replace fuses when blown, 
an absolutely safe installation may become dan- 
gerous to persons and property. 

Common twisted lamp cord, experience shows, 
is one of, if not the greatest, electrical products 
used in a careless manner. It is frequently found 
on re-inspection that lamp cord is fastened to 
baseboard, over door and window frames and 
along the top of picture molding with ordinary 
double-pointed tacks that are not insulated. It is 
also found drawn across floors, under carpets and 
rugs, and lying over carpets and rugs. Further- 
more, this cord is found fastened at the base- 
board with bare metal tacks, and carried up the 
wall to furnish current to mantle lights or brack- 
ets. It may be said, and truthfully, that lamp 
cord has been known to be used in similar condi- 
tions for years without causing trouble, but would 
anyone knowing the possible results, permit lamp 
cord to be used as above stated in his own home 
or office? 

Again it may be said that the use of lamp cord 
is somewhat a matter of education, that we must 
educate the unknowing public, but think of the 
education the public has had, is having, and will, 
we trust, continue to have in regard to safely 
crossing our streets. We, all of us, are taught 
when crossing a street, to look first to the left 
and when in the center of the street to look to the 
right ; that is, always to look in the direction from 
which traffic is approaching. Our daily papers 
show that this education is a long story; some 
pay attention and some pay the penalty for in- 
attention, and cities are compelled to enforce 
traffic regulations for the sole purpose of reduc- 
ing the hazard. So it is imperative for cities to 
adopt regulations and enforce them to increase 
the safety of electrical installations, and the only 
correct method of accomplishing this is by a sys- 
tematic re-inspection of old equipments. 

By this it is not inferred that all old installa- 
tions should be changed to comply with the rules 
in force at the time of re-inspection; such action 
on the part of the department having charge 
would be entirely unnecessary. Our success, to 
a great extent, is due undoubtedly to the method 
employed, which is to bring the old installations 
up to reasonably safe standard, this standard to 
be approved by the department head. 


APPLICATION OF MRE-INSPECTION SYSTEM TO 
DETROIT INDUSTRIES. A 


Another important application of re-inspection 
which has been in operation in Detroit for more 
than 6 years is a systematic follow-up of new and 
old work in manufacturing plants, styled “Indus- 
trial Re-inspection.” This branch when started 
was operated at a loss, considering fees paid for 
inspection, which was due to the fact that our 
industrial companies understood they were im- 
mune from inspection after the original installa- 
tion, and, consequently, until our intention was 
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understood and their co-operation secured, a. 
complete survey of each installation became neces- 
sary and this was checked against the original. 
inspection. This, as can be readily seen, con- 
sumed considerable time and _ consequently 
brought small returns, but, beginning with the 
second year, this branch of the work has been 
self-sustaining, due to complete co-operation be- 
tween the electrical inspection department and the- 
industrial manufacturers. In this phase of in- 
spection personal safety is considered almost 
paramount, the fire hazard being reduced by the- 
construction of the building. 

Since 1911 more than 12,000 old electrical in- 
stallations have been changed to improve condi- 
tions. In addition to this every industrial plant 
has been inspected at least Io times, also all of 
our schools and dance halls have been similarly 
re-inspected in the period from March 25, 1911,. 
to January, 1921. 

One inspector is detailed for industrial re- 
inspection, the work of re-inspection of other 
buildings throughout the city is being at present 
performed by the district inspectors. Prior to. 
IQII inspections of old work were made wherever: 
additional wiring was installed, and at the same. 
time reports were sent to the owner and occu- 
pant as aforesaid. Referring again to industrial 
re-inspection, the co-operation from our, manu- 
facturers is so marked that no changes are made 
or work installed without a regular inspector be- 
ing called. In conclusion, it is hoped that the 
statement made in the introduction has been 
proven, and a thought impressed as to this very 
important factor of electrical inspection; “sys- 
tematic re-inspection of old equipments.” 





HYDROELECTRIC PROJECT PLANNED: 
ON DELAWARE RIVER. 





Corporation to Be Organized to Construct Steam. 
and Hydroelectric Plants to Supply Power in 
Delaware Valley District. 


Paul T. Brady, 165 Broadway, New York City, 
and associates, are planning the construction of 
a number of hydroelectric power plants on the 
Delaware river. Application has been made to. 
the Federal Power Commission, Washington, 
D. C., to utilize the waters for this purpose. 
Power rights at different points have been se- 
cured, and it is proposed to organize a corpora- 
tion to take over these rights and construct the 
stations. The central generating plant will be 
located in the vicinity of Belvidere, N. J., de- 
signed to have an ultimate capacity of about 
300,000 hp. This plant will be supplemented by 
12 other generating stations, both hydroelectric 
and steam, all tied in with one high-power trans- 
mission system. The different plants will be lo- 
cated at such points as Hankins, Narrowsburg,. 
Barryville, Mongaup, and Eastbranch, N. Y.; 
Dingman’s Ferry and Bushhill, Pa.; and points. 
in New Jersey, all places being in the Delaware 
valley district. 

The transmission system will comprise a steel 
tower line. It is planned to build five large reser- 
voirs for impounding waters, to include an arti-. 
ficial lake, extending from the Delaware Water- 
Gap to Belvidere, about 20 mi. 
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Financing Central-Station 
Expansion 

There is much interest in all branches of public 
utility development, accentuated at this time be- 
cause of unavoidable delay to the customer in 
securing increased or new facilities and equip- 
ment. The lack of material and of skilled men 
was particularly noticeable for many months, but 
these handicaps are being removed fairly rapidly 
now. To secure the money to properly make ex- 
tensions has‘been the acute problem all along the 
frontier of new endeavor, and in no one field has 
this been more the case than in central-station 
operation and expansion. This is largely true 
because of the larger demands, and perhaps very 
much due to the fact that both large and small 
investors have never fully realized the absolute 
necessity of electric service for light and power 
in today’s growing life. They have never been 
told, have never been educated to grasp the facts 
at the bottom of all public-utility contempora- 
neous growth—that if the companies are to sup- 
ply service and material the patron today must 
do his share by assisting in financing where addi- 
tional funds are needed. And these are days 
when such investments are safe and sound. En- 
lightened legislation in many states—and more is 
to follow—has wiped out for all time the possi- 
bility of “watered” stock and the over-issues of 
bonds, and the earnest operators .of these utilities 
gladly co-operate with state commissions in ob- 
serving the rights of the public as well as secur- 
ing stability and proper return for the investor. 

The greatest asset today possessed by the cen- 
tral-station management that strives to keep up 
with the demand, as they all do, is the real and 
‘bona-fide need of every community for their 
product—electric service—and the quicker the 
various users become the general investors, just 
so much sooner will the central-station companies 
beiable to give the service called for¢and on a safe 
basis and with satisfying results. 





False Premises 

The National Board of Fire Underwriters re- 
cently made public a compilation of fire losses for 
the years 1915 to 1919, inclusive, which has been 
seized upon quite erroneously by some of the daily 
papers as being a basis upon which to establish 
the various causes for the unusually high fire loss 


in the United States. The presentation of figures 





‘culled from the report have in the main been 


eminently unfair to the electrical industry, for 
quite undue emphasis has been placed on the 
reputed $84,086,471 loss by fires of electrical 
origin as the chief factor in the claimed total fire 
loss of $1,416,375,000. These sums are so vast 
and so much emphasis has been placed on the 
property waste by fires of electrical origin that 
the fact is apparently lost sight of that eighty- 


four odd million constitute less than 6% of the 


aggregate fire loss claimed. Great as undoubtedly 
has been the property loss occasioned by fires 
attributable to the use of electricity, even the 
figures of the Underwriters indicate that less than 
one ott of every 16 destructive fires can by any 
stretch of the imagination be charged to electrical 
causes—a proportion which is quite considerably 
less than has heretofore been claimed. 
Painstaking investigation into the causes of 
fires during the year 1919, conducted by the So- 
ciety for Electrical Development, however, re- 
veals the fact that the inferences made as to 
causes of fires by the Underwriters’ report are 
very far from being dependable or even indicative 
of the relative dangers from various fire hazards. 
Reports submitted by fire chiefs, department, 
municipal and state officials, central-station rec- 
ords and statements for special commissions, 
place as the proportion of fires in residences and 
commercial buildings in any way traceable to the 
use or abuse of electricity, 2.57% of the total 
number of fires in the communities reporting. 
The reports came from 345 towns and cities of 
5000 or more population—an aggregate of 28,- 
495,851 people, or a very large proportion of the 
country supplied with electric service in I919— 
and in far the greater number of ‘cases the per- 
centage of fires of electrical origin was materially 


* less than this mean value. 


In the case of fires due to carelessness with 
matches and in smoking, ranking second in the 
Underwriters’ compilation with a reputed loss of 
$73,474,248, even greater discrepancy with the 
reports filed with the Society for Electrical De- 
velopment is found. Those cities which submit- 
ted reports detailing fires caused by matches give 
an average percentage of nearly 7.5 of all fires as 
due to such cause, or nearly three times as many 
fires from this common and serious hazard as 
can be charged to the use of electricity—not 
fewer, as inferred by the compilations of the Na- 
tional Board of Fire Underwriters. 

. The very marked discrepancies between the in- 
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ferences of the National Board of Fire Under- 
writers and the findings of the Society for Elec- 
trical Development are explained by the methods 
employed in compiling statistics by the two 
bodies. The compilations of the National Board 
of Fire Underwriters are based on the adjust- 
ment of 3,500,000 insurance claims, to which is 
added an arbitrary 25% to cover unrecorded 
burnings and the destruction of uninsured prop- 
erty. The figures of the S. E. D. cover all fires, 
whether the property destroyed was insured or 
not; and are the actual calls upon the services of 
the fire departments of the various communities. 
Furthermore, the fire records as submitted by the 
fire departments were checked so far as possible 
by the private records of central stations, munici- 


pal and state officials, findings of commissions, © 


expert investigations and other available sources 
of authentic records. 

Particularly striking as the difference is in the 
careless use of matches and in discarding, lighted 
cigarette and cigar stub hazard, it may also be 
explained in part by the fact that much private 
property is destroyed or perhaps only slightly 
damaged by fires of such origin for which the 
owners never make claim for insurance, appre- 
ciating that the loss is due to their own careless- 
ness. The fire department frequently responds 
to fire calls of such character and so are cognizant 
of the burnings, while the owner of the property 
having no claim for damages makes none and the 
fires are not recorded with the Underwriters. 

Even the first reports from fire departments 
cannot always be relied upon for supplying accu- 
rate information as to the cause of fires. A case 
in point is that of one of the largest cities on the 
Atlantic seaboard. The first report submitted 
gave 152 fires of electrical origin, or 3.52% of all 
the fires recorded for 1919. Further investigation 
cut the number of fires attributable to the use of 
electricity to 64 (1.48%) and finally, by contin- 
ued search it was found that the number was only 
38, or 0.88% of the total number of fires. 

Many other instances could be cited in which 
thorough investigation very materially reduced 
the number of fires attributed originally to elec- 
trical origin, and there are many towns of fair 
size in which fires were as prevalent as in others, 
but none of which were attributable to the use of 
electricity. Cities of large size were in some cases 
notably free from fires of electrical origin despite 
the fact that electricity for lighting and household 
appliances are in very general use. For example, 
Chicago, where it ‘is claimed that electricity is 
more extensively used than in any other large 
city, had for 1919 a record of less than two-thirds 
of 1% of all fires attributable to the use of elec- 
tricity. St. Louis had a record of only $.54%. 
Other: cities show proportionate records. 
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Corona as a “Safety Valve” on 
Overhead Systems 


The energy dissipated in the air by the corona 
which forms on overhead transmission lines at 
high pressures is proportional to the square of 
the excess of pressure over what is known as the 
disruptive critical voltage. It follows that a com- 
paratively small increase in pressure on a line 
operating at or near the voltage at which corona 
appears may lead to a considerable increase in the 
amount of energy dissipated in the air. As an 
example, it is said that on the system of the 
Grand Rapids-Muskegon Power Co. the line loss 
due to corona discharge does actually increase 
100% for an increase in line pressure amounting 
to only 10%. It does not, however, follow that 
the relief afforded by corona to locally impressed 
extra-high voltage disturbances, due to atmos- 
pheric conditions or internal causes such as 
switching operations, will be dissipated success- 
fully by corona, because these disturbances, being 
local, accumulate energy locally which must be 
dissipated before the disturbance can travel far 
along the line, and evidently the dissipation of a 
large amount of suddenly impressed energy over 
a short section of a transmission line by corona 
discharge is not possible. 

A suggestion recently made by R. Nagel to 
utilize the discharge to the air as a protection 
against surges is worthy of consideration. He 
points out that if the transmission-line wires were 
provided with a large number of sharp points, the 
discharge would take place far more readily, and 
adequate protection might be afforded in many 
instances of suddenly impressed high voltages. 
He believes that the commercial galvanized 
barbed wire might be used with advantages to 
provide the sharp points referred to. 

Tests have been carried out to determine the 
effectiveness of this kind of protection. A trans- 
mission line consisting entirely of barbed wire 
would probably afford good protection, but there 
are many objections to such a line. Mr. Nagel 
believes that short lengths of barbed wire inserted 
in the transmission line in the. neighborhood of 
generating and.substations would be sufficient to 
afford a reasonable degree of protection. It is 
also suggested that at high altitudes or on such 
sections of the line where atmospheric conditions 
are known to cause trouble, comparatively: short 
stretches of barbed wire might’ be used in’ place 


_of the smooth surface conductors. 





Optimism in 1921 is determination to wire as 
many as possible of the millions of unwired build- 
ings in the United States and: preparation to:wire . 
all of the new buildings constructed throughout 
the entire year. * *» 


‘ 
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THE WEEK’S NEWS 
Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests 








UTILITY INFORMATION COMMITTEE 
FORMED IN MICHIGAN 





Committee Indorsed by Michigan Section N. E. * A., 
and Michigan Gas Association—Headquarters 
Established at Ann Arbor, Mich. 


The matter of establishing a committee on pub- 
lic-utility information was indorsed by the Michi- 


gan Section of the National Electric Light As- © 


sociation at its convention held at Ottawa Beach 
in August last. As the result of such action a 
committee has been organized with the. follow- 
ing members: H. W. Douglas, chairman; J. W. 
Batten, George E. Lewis, C. W. Tippy, A. C. 
Marshall, E. Holcomb, C. G. Bennett and F. A. 
Newton. The headquarters of the committee will 
be in Ann Arbor, Mich. Henry H. Tinkham, an 
experienced newspaper man, will be the director. 
H. Silvester, Detroit Edison Co., at Ann Arbor, 
will serve as secretary of the committee. 

The Michigan Committee on Public Utility In- 
formation will be representative of all the electric 
and gas utilities in the state. It will be under the 
auspices of the Michigan Electric Association and 
the Michigan Gas Association, having been ap- 
proved by these associations. The committee will 
conduct a campaign of information based on the 
following general principles: (1) to deal only in 
accurate and provable facts; (2) to avoid all local 
controversies and political issues, and (3) to ac- 
quaint the public with the problems peculiar to 
public-utility operation and management. 





ELECTRIC MARINE POWER TOPIC OF 
ENGINEERS’ MEETING. 





Addresses Before New York Sections of A. I. E. E. 
and A. S. M. E. Cover Electric Propulsion of 
Steamships and Related Subjects. 


Electric power in navy and merchant marine 
was the main topic discussed at a joint meeting 
of the New York Section, American Institute of 
Electrical Engineers, and the Metropolitan Sec- 
tion, American Society of Mechanical Engineers, 
Jan. 28, in the Engineering Societies building, 
New York City. The occasion was termed “‘Ma- 
rine Electrification Night,” the chairman being 
Alfred E. Waller, of the marine committee, A. I. 
E. E., and chief engineer of the Ward-Leonard 
Electric Co. Mr. Waller briefly outlined the goal 
in merchant marine construction and design to- 
ward which American engineers were striving. 

Admiral W. S. Benson, chairman of the United 
States Shipping Board, compared the past and 
present naval ship personnels and the great dif- 
ference in horsepower of early marine engines 
and the modern types. He called attention to the 
development of oil as a fuel in recent years and 
regarded it as the solution of future problems, 





believing that eventually there would be devel- 
oped an efficient internal-combustion engine 
which would generate the electricity needed for 
the ship’s propulsion. The navy had been back- 
ward in introducing electrical power, but it fully 
realized that the problems requiring immediate 
consideration were reduction of ship operating 
expenses and the economy of space, particularly 
in merchant vessels. 

The paper of H. L. Hibbard, manager of the 
marine department, Cutler-Hammer Manufac- 
turing Co., on “Electricity Applied to Ship Aux- 
iliaries,’ showed the growth and adoption of elec- 
tric power for auxiliary purposes and stated that 
in selecting a generating plant for electrically 
operated ships the aim is in general to provide an 
equipment which is sufficiently flexible to permit 
of operating all auxiliaries and the lights with one 
machine when cruising, and to operate the ves- 
sels while handling cargo in port with two ma- 
chines. Direct current has a distinct and decided 
advantage in the flexibility and extent of speed 
control obtainable and in the obtaining of speed 
and torque characteristics for hoisting apparatus. 
Mr. Hibbard said that the adoption of electric 
drive is now receiving impetus from the introduc- 
tion of the fuel-oil engine and its general use 
may be looked for at an early date: In discuss- 
ing this paper Maxwell W. Day, marine depart- 
ment, General Electric Co., stated that the use 
of electric auxiliaries on motorships would result 
in its adoption on steamships since a generally 
overlooked advantage is the ease with which the 
amount of power required may be measured. 
Only marine electrical apparatus should be used 
on shipboard, and not that designed for land 
service. J. C. Shaw, assistant to the chief engi- 
neer, Wm. Cramp & Sons Ship & Engine Build- 
ing Co., stated the saving of the electric drive 
over steam was due primarily to the high ef- 


ficiency of the former’s auxiliaries. 


Commander C. S. McDowell, United States 
Navy, and naval inspector of machinery, General 
Electric Co., gave a paper on “Electrical Termi- 
ual Facilities,’ which considered efficient cargo 
handling as the basis of an efficient. merchant 
marine. The electric drive was shown to be the 
better for large naval vessels and fast passenger 
ships by Eskil Berg, engineer of the turbine de- 
partment, General Electric Co., in presenting the 
subject of “Turbine Reduction Gears vs. Elec- 
tric Propulsion for Ships,” while the geared-tur- 
bine drive was advantageous for fast destroy- 
ers, light cruisers and slow-speed freighters, be- 
cause it has less weight and is cheaper. For mer- 
chant ships the question of service, economy, re- 
liability, weight and cost must be considered when 
deciding upon the type of propelling power to be 
used. 

W. E. Thau, general engineer of the Westing- 
house Electric & Manufacturing Co., read a paper 
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on “Electric Propulsion of Ships.” After classi- 
fying the various types and arrangements of 
power drives, he enumerated the advantages of 
each with its modern application and concluded 
that the prime consideration is reliability, while 
economy, simplicity, cost, weight and space are 
important btit secondary. The two general sys- 
tems of electric propulsion are those in which the 
prime mover is the steam turbine or the Diesel 
engine. The advantages of the former for war- 
ships lie particularly in the flexibility of arrange- 
ment of the machinery with respect to its protec- 
tion from torpedo attack and, secondarily, the 
availability of full backing power and flexibility 
of control. In the discussion of this paper, G. A. 
Pierce, electrical engineer of the Wm. Cramp & 
Sons Ship & Engine Building Co., called atten- 
tion to the necessity of simplicity in the contro! 
and of the automatic indication to the chief engi- 
neer of the operation of switches, valves, etc. He 
said there was no need for full speed astern, as 
only one-third of full forward speed can be ef- 
fectively used in retarding a vessel. 

Commander C. A. Jones, United States Navy, 
regarded the reciprocating engine as unsuitable 
for the modern vessel of 6000 hp. It was his 
experience that the personnel for an electrically 
driven ship could be trained in a short time. By 
careful designing the geared drive can be built 
to compare favorably in both floor space and 
weight with the electric drive, was the belief of 
W. B. Flanders, marine engineer of the South 
Philadelphia works of the Westinghouse Elec- 
tric & Manufacturing Co. 





ARRANGING FOR SPECIAL TRAIN TO 
FIXTURE MARKET. 


The Central West lighting fixture manufac- 
turers have announced their intention of charter- 
ing a special train from Chicago to Buffalo for 
the accommodation of those in that section who 
plan to attend the convention of the National 
Council of Lighting Fixture Manufacturers and 
the second annual Fixture Market to be held in 
the Elmwood Music Hall, Buffalo, Feb. 14-19. 
Franz Brzeczkowski, president of Moran & Hast- 
ings Manufacturing Co., 16 West Washington 
street, Chicago, is chairman of the transporta- 
tion committee having the matter in charge. 





EXECUTIVE COMMITTEE, N. A. E. C. D., 
MEETS IN NEW YORK CITY. 





Organization Formulates Plans to Study Overhead 
and Installation Costs—Personnel of Labor 
Committee Named for Current Year. 


Plans were formulated for continuing the in- 
vestigation of the cost of overhead and to study 
installation costs, at the recent executive com- 
mittee meeting in New York City of the National 
Association of Electrical Contractor-Dealers. In 
connection with the latter a subcommittee was ap- 
pointed to devise a standard cost-keeping system 
that would reveal reliable data on the subject 
and enable the cost of the installation of electrical 
equipment to be compared along lines similar to 
those of the cost-accounting system for merchan- 
dising. 

The proposed revision of the standard symbols 
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for wiring plans were discussed and the execu- 
tive committee decided to have the association 
assist the engineering and architectural organi- 
zations in carrying out this work. The moral 
and active support of the society was pledged to- 
ward promoting a feeling of good-will to the pub- 
lic utilities, particularly the electric light and 
power companies. : 

James R. Strong, New York City, was elected 
national chairman for 1921;°*Thomas M. Tem- 
pleton, Detroit; B. H. Bendheim, Chicago, and 
James R. Strong, committeemen at large. The 
labor committee which forms the National Labor 
Council will be composed this year of L. K: Com- 
stock, New York City; A. J. Hixon, Boston; 
G. M. Sanborn, Indianapolis; Kenneth A. Mc- 
Intyre, Toronto, and Robley S. Stearns, New 
Orleans. 





INSPECTORS DISCUSS WIRING AND 
* EQUIPMENT PROBLEMS. 





Ventilation Urged for Heavy Conductors Inclosed 
in Ducts—Co-operation With Architects to 
Improve Wiring Installations. 


The final meeting of the convention of West- 
ern Association of Electrical Inspectors held in 
Detroit, Jan. 25 to 27, opened with consideration 
of the report of the committee on outside wir- 
ing, read by L. D. Smith of Minneapolis, Minn. 
J. W. Kelly, Jr., Camden, N. J., called attention 
to the fact that metallic piping protecting ground 
wires must be connected to the ground conductor 
‘at both ends of the pipe. Mr. Smith stated that 
in Minneapolis the ground pipe was extended up 
the pole and connected to the ground wire beyond 
the point where it would be affected by mechan- 
ical injury. He also stated that experience had 
proven driven-pipe grounds to be ineffective in 
Minneapolis, several serious failures being re- 
ported in connection with their use. 

Chairman Dana Pierce, of the electrical com- 
mittee, asked if the National Electrical Code 
should in the opinion of inspectors be made to 
cover in its outside wiring rules comprehensive 
requirements for overhead construction. The 
general consensus of opinion seemed to be that it 
should not. In reply to a question as to how 
many cities were permitting secondaries to be 
connected to underground water pipe, W. P. 
Briggs, New Bedford, Mass., advised that his 
city had been permitting the practice since 1912. 
It was also brought out that the American Wa- 
terworks Association had ruled in favor of the 
connection of secondaries. to underground water 
pipe systems. J. W. Kelly, Jr., informed the 
meeting that such practice had been followed in 
New Jersey for several years. The committee 
was continued, but was instructed to cover over- 
head lines which exposed buildings, the idea be- 
ing that the general rules governing line con- 
struction should be incorporated in the National 
Electrical Safety Code. The value of weather- 
proof insulation on overhead wiring was ques- 
tioned, except when in good condition and not 
exposed to excessive moisture. 

The report of the committee on theater wiring 
recommended the use of steel cables for suspend- 
ing borders because, in case of fire on the stage, 
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manilla rope would burn and drop the borders 
on the heads of firemen and others engaged in 
extinguishing the blaze. It was brought out that 
the building code of the National Board of Fire 
Underwriters requires the use. of metal cables for 
supporting borders. Objection was raised to the 
specifications for limiting the size to 34-in. cable 
when in some cases this would not be sufficient 
and in others it would be an excessive require- 
ment. 

B. W. Clark, Detroit, called attention to the 
fact that borders supported by manilla ropes had 
been known to fall. F. A. Cambridge, Winni- 
peg, called attention to the fact that the new type 
of border designed for use in connection with the 
Type C lamp requires additional ventilating fa- 
‘cilities, which means a heavier structure. Dana 
Pierce proposed the elimination of the insulat- 
ing joint where cables and borders were prop- 
erly grounded. After considerable discussion the 
meeting voted to recommend the elimination of 
link fuses in connection with plugging boxes be- 
cause they have been found to be in poor condi- 
tion after several months’ service on the road. 

At the conclusion of consideration of the report 
the mechanism of a dead-front switchboard of 
special design was exhibited by the Frank Adam 
Electric Co. A’ committee appointed to draft a 
resolution on the proper handling of auto-trans- 
formers reported the following resolution, which 
was adopted: 

Resolved: That the association records its recog- 
nition of certain serious hazards which are involved 
in the use of auto-transformers for the purpose of 
supplying a lower-voltage circuit. 

The association considers that such use of auto- 
transformers should either be forbidden or the con- 
dition of use so limited as to eliminate the hazard 
in question. 7 : 

The association further instructs its executive or 
other proper committee to present this matter to the 
National Electric Light Association, inviting full dis- 
cussion and conference upon it to the end that the 
findings of such conference may. be bulletined at an 
early date to the members. : 


In discussing the report of the committee on 
underground systems the wisdom of the recom- 
mendation to permit the intrenching of a duplex 
or two single conductors without the use of a 
raceway was questioned. In some territories it 
is demanded that the raceway be provided or the 
-cable must be equipped with a proper armour pro- 
tection. J. W. Kelly, Jr., urged care in the in- 
stallation of underground raceways so that pro- 
nounced drainage would be established. 

The wisdom of invariably requiring that rub- 
ber-covered wires be protected by a lead cover- 
ing was questioned, since sometimes the drainage 
varies and the frost and ice forces the lead cover- 
ing through the insulation, grounding the circuit. 
After some discussion, attention was called to the 
fact that the problem was an engineering one 
and did not involve a serious fire hazard. Ob- 
jection was made to the low limit of 2500 volts 
for primary distribution. In connection with sec- 
ondary distribution it was urged that the limit 
be raised to 440 volts. Attention was called to 
‘the importance of placing a heavy current-car- 
rying conductor in ducts where ventilation would 
be most effective, keeping the neutral on the inside 
of the conduit system. 

In connection with the report of the commit- 
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tee on architects’ specifications it was decided to 
omit from the proposed letter or bulletin to archi- 
tects any reference to excessive fire losses due to 
defective electrical conditions. It was pointed 
out that the letter as drafted would not always 
be suitable for every city. F. A. Cambridge in- 
formed the meeting that he had used such a let- 
ter in an effort to interest architects in better wir- 
ing, and that it had been a success. The letter 
was ordered printed for circulation to the associ- 
ation, and a resolution was adopted recommend- 
ing that members use the letter in connection 
with campaigns to interest architects in better 
wiring specifications. The report of the com- 
mittee on elevator wiring was adopted practically 
as presented. 

N. Rousseau, in presenting the report of the 
committee on motor inclosures, distributed 
pamphlets containing specifications for and illus- 
trations of motor inclosures equipped with a me- 
tallic ventilating system. In replying to,the ques- 
tion as to what materials are considered as fire- 
proof, the chairman named brick, tile, concrete 
and metal. Attention was called to the fact that 
some metallic inclosures are not dust tight, espe- 
cially where excessive dust conditions prevail, and 
wherever possible under these conditions a spe- 
cial motor room should be provided. 

The report of the committee on installation 
and operation of induction motors brought out 
an interesting discussion. The need for a table 
to cover a 4000-volt motor installation was sug- 
gested, and the fact was brought out that a sepa- 


rate room for high-voltage motors was more ac- 


ceptable than a mere inclosure. Dana Pierce 
asked if the tables included in the report were in 
accordance with the code rules, and inquired how 
many cities were using the tables adopted by the 
Western Association of Electrical Inspectors. It 
was brought out that the tables had wide circu- 
lation and adoption, but that they were objec- 
tionable in certain particulars in certain cities. 

In reply to a question as to what character of 
switch should be required for controlling an auto- 
starter, or a group of auto-starters, Mr. Pierce 
stated the Safety Conference had recommended 
that switches which could be opened under full 
load must be designed to operate successfully in 
breaking a current of 150% of the rated full-load 
current of the motors controlled, or if the switch 
was locked so as to prevent opening under load 
conditions it may be of the simple disconnect 
type. On motion the report of the committee 
was adopted for a year’s trial in the field before 
final approval. 

J. H. Fenton, in presenting the report of the 
committee on lighting fixtures and wiring, urged 
the members to follow the National Electrical 
Code closely and enforce its requirements when 
inspecting electric lighting fixtures. 

In considering a report of the committee on 
farm lighting systems, it was brought out that 
plans were being perfected to arrange for the 
inspection of such installations either by repre- 
sentatives connected with the state fire marshal’s 
office, insurance agents specially trained for this 
work, and inspectors. associated with farm mutual 
fire insurance companies. It was urged that in- 
creased rates be demanded by insurance compa- 
nies where unapproved plants are installed in or- 
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der to promote a more comprehensive system of 
inspection. 

V. H. Tousley, of Chicago, urged the greater 
co-operation on the part of members in securing 
data for the committee on demand factor, and 
asked that the report be accepted as one of prog- 
ress, and the committee continued. 

Officers elected for.the following year are as 
follows: -President, J. H. Fenton, St. Louis Fire 
Prevention Bureau, St. Louis; first vice-presi- 
dent, O. M. Frykman, Building Department, city 
hall, Minneapolis, Minn.; second vice-president, 
F, O. Evertz, Ohio Inspection Bureau, Columbus, 
O., and secretary and treasurer, W. S. Boyd, 
Chicago. F. S. Anderson, Evanston, IIl., was 
elected chairman of the executive committee, and 
W. A. Haig, Milwaukee; J. S. Mahan, Chicago; 
L. A. Barley, Denver, Colo.; J. W. Strub, To- 
ledo, O., and H. J. Clark, Oklahoma City, Okla., 
were elected members of the executive com- 
mittee. 





NATIONAL ELECTRICAL RULES SUB- 
MITTED FOR APPROVAL. 


The National Fire Protection Association has 
submitted to the American Engineering Stand- 
ards Committee for approval as an American 
standard its “Regulations of the National Board 
of Fire Underwriters for Electric: Wiring and 
Apparatus,” edition of 1920, otherwise known 
as the National Electrical Code. This code is 
submitted in accordance with the special provi- 
sions in the procedure of the committee under 
which important codes in existence prior to 1920 
may be approved without going through the regu- 
lar process followed in new work. The commit- 
tee would be glad to learn from those interested 
of the extent to which they make use of this code, 
and to receive any other information regarding 
the code in meeting the needs.of the industry. 





EXHIBITS ON DISPLAY AT MARINE 
SHOW IN NEW YORK. 
Electric Ship Propulsion Machinery, Lighting Fix- 
tures, Controlling Devices and Equipment 
Featured at Marine Exposition. 





One phase of the marine industry which was 
well represented at the third National Marine Ex- 
position at the Grand Central Palace, New York 
City, Jan. 26-29, was that of ship propulsion. 
The combined group-control and panel, with a 
miniature model of the electric ship-propulsion 
machinery on the S. S. Eclipse, was illustrated 
in the exhibit of the General Electric Co. In ad- 
dition there was shown the uncovered turbine 
wheels of a 2500-hp. marine-geared turbine, the 
high-speed gear with shaft and one-half coupling, 
low-speed Quill type pinion, sprung-type thrust 
bearing and marine d-c. motors. 

The Cutler-Hammer Manufacturing Co. dis- 
played its controlling devices, and the B. F. 
Sturtevant Co., Boston, had an installation of a 
forced-draft generating set for heating and venti- 
lation purposes. An installation of turbine feed 
pumps, vertical piston pumps and surface con- 
densers featured the Worthington Pump & Ma- 
chine Co.’s exhibit. The De Laval Steam Tur- 
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bine Co. had on display its high and low pressure 
turbine rotors and high speed gear reduc- 
tion unit of a 3500-hp. compound marine tur- 
— and models of different capacity oil puri- 
ers. 

A “New Idea in Light” was the impression 
conveyed by the exhibit of the Pyle-National Co., 
Chicago, with its turbogenerators, marine light- 
ing fixtures and search and floodlights, which 
showed the advantages of the generators in econ- 
omy of operation, maintenance and _ installation 
space. A complete exhibit of insulators for 1000 
to 1,000,000 volts was displayed by the Electrose 
Manufacturing Co., Brooklyn, N. Y. 

The space of the Benjamin Electric Manufac- 
turing Co. was devoted to a display of water- 
tight marine electric fixtures and fittings, wiring 
devices and telltale panels. The Columbian Rope 
Co., Auburn, N. Y., showed reels of different 
kinds of rope and a panel illustrating how the 
various knots and splices known to the seafaring 
trade are made. The Babcock & Wilcox Co., 
New York City, had set up two full-size sectional 
views of marine steam boilers, one illustrating the 
design and construction of the “Alert” type, 
while the other demonstrated the “Express” or 
quick steamer type, both being fitted with coal and 
oil-burning equipment. A reproduction of its 
original and latest type of mechanical fuel-oil 
atomizers showed the recent development in this 
device. 


A. S. M. E. DISCUSS MANUFACTURE OF 
STEEL PIPE. 


The Ontario section of the American Society 
of Mechanical Engineers held a joint meeting 
with the Engineering Institute of Canada Feb. 2 
at the King Edward Hotel, Toronto. F. N. Spel- 
ler, National Tube Co., spoke on the “Effects of 
Corrosion on Steel Pipe and the Manufacture of 
Large Steel Pipe up to 96-in.” The subject of 
“Wind Channel Intakes” was handled by J. H. 
Parkin, Jr. 


WILL DISCUSS ELECTRIC RAILWAY 
FINANCING. 











American Electric Railway Association to Hold Mid- 
Year Conference in Chicago—Prominent 
Speakers Will Address Delegates. 


The mid-year conference and dinner of the 
American Electric Railway Association will be 
held at the Drake Hotel, Chicago, Feb. 10. The 
following papers will be presented: “Previous 
Methods of Electric Railway Finance,” by James 
F. Fogarty, secretary of the North American Co., 
New York City; “Present Requirements for 
Mortgage Securities,” by F. K. Shrader, Halsey, 
Stuart & Co., Chicago ; “Home Town Financing— 
Partial Mutual Ownership,” by S. B. Way, vice- 
president and general manager of the Milwaukee 
Electric Railway & Light Co.; “Necessity of 
Financing by Sale of Capital Shares,” by Chester 
Coey, vice-president of the Harris Trust and 
Savings Bank, Chicago; “Municipal Aid in Elec- 
tric Railway Financing,” by Melvin A. Traylor, 
president of the First Trust’ and Savings Bank, 
Chicago, report of special committee on report of 
Federal Electric Railways Commission, and a re- 
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port of special committee on public utilities of the 
Chamber of Commerce of the United States. 

At the dinner, Philip H. Gadsden, president of 
the American Electric Railway Association, will 
preside, and among the speakers will be John W. 
Weeks, former United States senator from 
Massachusetts; James H. Wilkerson, former 
chairman of the Public Utilities Commission of 
Illinois, and Charles A. Leedy. 





CENTRAL STATIONS CO-OPERATE IN 
NATIONAL THRIFT WEEK. 


The birthday of Benjamin Franklin was com- 
memorated during National Thrift Week, Jan. 
17-22, the occasion being taken advantage of by 
some of the central-station companies to tie this 





Benjamin Franklin Would Recommend 
Sound Electrical Investments 


KANKLIN, whose birthday January 17. is being commemorated by Na: 
tional Thrift Week, was one of a few men who founded thé United State’ 
of America. We owe him the deepest gratitude. 


You will recall that Franklin foresaw the wonders of electricity and that 
he was a great advocate of personal thrift. 


In Franklin's time electricity and thrift could not be linked together and 
.made to work hand in hand for the comfort and happiness of men and women. 
Today we find an extraordinary union of two subjects to which bis wisdom 
devoted much attention. 


Who ean doubt that this great pioneer in electricity, if aliye toaay would 
advocate the acquirement of financial independence by the “péople, by their 
saving and investing in organizations serving mankind with an ever-increas- 
ing supply of electrical energy? 


All wisdom does not come from the past, but when the words and deeds 
fa man live through the centuries, his advice is worth heeding. 


Our-7% Preferred Stock affords an ideal opportunity for you to carry out 
the thrift ideas of Franklin and to further develop the great forces of elec- 
trical energy which his investigations helped to bring to us. 


Union Light, Heat «Power Co. 


610-612 N. P. Avenue—Fargo, N. D. 





|. Ask for our illustrated, descriptive literature. ” 

















Advertisement Used by Union Light, Heat & Power Co. 
During National Thrift Week. 


movement up effectually with their customer- 
ownership plan by offering the public an oppor- 
tunity to. invest their savings in organizations 
serving mankind with an ever-increasing supply 
of electrical energy. The advertisement of the 
Union, Light, Heat & Power Co., Fargo, N. D., 
lays stress on the thrift ideas of Franklin, the 
great pioneer in electricity, and points out that by 
investing in the securities offered, the public will 
be lending its assistance in further developing the 
great forces of electrical energy which Frank- 
lin’s investigations helped to bring to the present 
generation. 





CONTRACTOR-DEALERS HOLD MEET- 
ING IN BOSTON. 


The Massachusetts State Association of Elec- 
trical Contractors and Dealers held a meeting 
Jan. 26. The officers of the association are: 
Chairman, George B. Quinby; treasurer, Frank 
L. Barnes, and secretary, J. E. Wilson, .all of 
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Boston. On the same date the Boston district 
of the association held a conference, R. R. Ringer 
being made chairman and J. E. Wilson, secretary 
and treasurer. 





CO-OPERATIVE MEETINGS ENTHUSE 
CONTRACTOR-DEALERS. 





Special Representative Davis, National Association 
of Electrical Contractors and Dealers, Holds 
Cross-Continent. Conferences. 


In connection with the co-operative work being 
conducted by the National Association of Elec- 
trical Contractors and Dealers, Laurence W. 
Davis, special representative of the organization, 
who is on a gooo-mi. trip covering a large part of 
the West, has held meetings in Omaha and Lin- 
coln, Neb., Denver and Colorado Springs, Colo., 
Butte, Mont., and Spokane, Wash., during the 
two weeks from Jan. 10-24. At Omaha he ad- 
dressed the Electrical Industries Club Jan. 11, 
and that same evening about 40 men turned out 
at the meeting of the Omaha Electrical Con- 
tractor-Dealers’ Association to hear his message. 
Constructive co-operative work is making rapid 
strides at Omaha, and following this meeting 
many contractor-dealers decided to adopt the na- 
tional association .accounting system in their 
business. 

Three meetings were held in Colorado, two in 
Denver Jan. 13-14, and one in Colorado Springs 
Jan. 17. Asa result of these meetings the Colo- 
rado association has increased its membership, 
and the determination was expressed to try and 
make the state membership 100% during this 
year. 

Mr. Davis spoke before the Sale Lake City as- 
sociation on the evening of Jan. 19, which re- 
sulted in the local membership joining the na- 
tional association. It was decided to extend the 
movement throughout Utah by a series of meet- 
ings in other cities. 

The Montana state association, which was 
formed last year, had an opportunity at its Butte 
meeting, ‘Jan. 22, of getting acquainted with the 
work of the national association, and agreed to 
unite the whole state membership with the na- 
tional body. A state convention is planned for 
April 14-16 at Butte, with a roundup of all the 
Montana electrical interests, at which time repre- 
sentatives of the General Electric Co. and the 
Westinghouse Merchandising Bureau are ex- 
pected to present a splendid educational pro- 
gram. The Butte men are interested in the ef- 
forts of the Idaho contractor-dealers to form a 
state organization, which will hold its first con- 
vention at Twin Falls, Ida., Feb. 20. 

At the Spokane meeting about 50 men turned 
out to hear Mr. Davis, who urged the organiza- 
tion of a much-needed local association of con- 
tractors and dealers to function in co-operation 
with the Northwestern Service League’s co-oper- 
ative movement. 

Mr. Davis’ talks, which cover the practical 
everyday problems of the contractor-dealer, are 
illustrated with, blackboard sketches on overhead; 
percentages, turnover, etc., and outline the con- 
structive’ educational work. which local associ- 
ations can do. under the new ideal of, bettering 
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competition, rather than restricting it. Over 50 
new members were added to the roster of the 
national association during the first two weeks of 
his trip. Further meetings are scheduled for all 
the Pacific Coast cities, with a return trip via 
Arizona, Texas, Louisiana, Alabama, Florida 
and the Atlantic states. 





— 


RADIO ENGINEERS ELECT OFFICERS 
FOR 1921, 


The Institute of Radio Engineers elected the 
following officers for 1921: President, Ernst 
F. W. Alexanderson, chief engineer of the Radio 
Corp. of America; vice-president, Fulton Cut- 
ting, president of Cutting & Washington, Inc.; 
secretary, Alfred N. Goldsmith, professor of 
electrical engineering, City College of New York; 
treasurer, Warren F. Hubley, president and gen- 
eral manager of the American Transformer Co. ; 
managers, John V. L. Hogan, general manager 
of the International Radio Co., and Edwin H. 
Colpitts, assistant chief engineer of the Western 
Electric Co. 





ELECTRICAL ESTIMATORS OF CHI- 
CAGO ELECT OFFICERS. 


The Chicago Association of Electrical Esti- 
mators elected the following officers at its meet- 
ing Monday evening, Jan. 24: President, J. R. 
Smith, Freeman-Sweet Co. ; vice-president, A. C. 
McWilliams, Kohler Bros.; treasurer, W. Mul- 
lery, F. E. Newbery Electric Co., and secretary, 
A. Yule, Henry Newgard & Co. The association 
created an office known as the custodian of data 
and appointed E. L. Morley, Comstock Electric 
Co., to take charge of the work. The officers will 
be installed at a meeting to be held Feb. 14 at 
Heinly’s restaurant, 41 South Dearborn street, 
Chicago. The program being arranged for this 
occasion promises to be full of interest to elec- 
trical contractors who are expected to attend. 





NEW OFFICERS OF ONTARIO M. E. U. 
ASSOCIATION. 


iThe Association of Municipal Electrical Utili- 
ties of Ontario elected the following officers for 
1921 at‘its recent annual convention: President, 
M. J. McHenry, ‘Walkerville; vice-president, 
R. H: Martindale, Sudbury; secretary, S. R. A. 
Clement, Toronto ;:treasurer, G: J. Mickler, To- 
ronto: ‘District vice-presidents, Niagara: district, 
J. G. Archibald, ‘Woodstock; central district, 
A. T. Hicks, Oshawa; eastern district, H. F. 
Shearer, Smith Falls; northern district, R. H. 
Stafford, North Bay; Georgian Bay district, E. J. 
Stapleton, Collingwood. 





BOSTON AND BUFALO SECTIONS, A. S. 
M. E., TO MEET, 


Water-powet:. development and the standby 
steam stations, as applied to the general subject of 
power development in New England, will be dis- 
cussed at a meeting of the Boston Section of ‘the 
American Society of Mechanical Engineers, Feb. 
8. W. M. White, chief engineer of the hydraulic 
department,’ Allis-Chalmers Manufacturing Co., 
Milwaukee, ‘is scheduled to spéak on the subject 
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of “Recent Water-Wheel Developments, and Set- 
tings.” 

The Buffalo Section of the society will hold a 
meeting Feb. 15, when A. M. Candy, Westing- 
house Electric & Manufacturing Co., will give an: 
address on “Modern Practice in Arc Welding.” 





PUEBLO UTILITY ADDING UNIT TO: 


ELECTRICAL CAPACITY. 


Extensive additions are being made to the 
steam power plant of the Arkansas Valley Rail- 
way, Light & Power Co.; Pueblo, Colo. When 
completed this improvement will house a new 
10,000-hp. steam turbine, boilers, surface con- 
densing equipment and the necessary auxiliaries 
to insure efficient operation. The station is of 
sufficient size to house additional units later. 
Adequate coal-storage facilities will be provided 
and the plant will have modern machinery for 
handling coal and ashes. With the completion of 
the new. unit the company will have an electric 
generating capactiy of 35,000 hp. Other im- 
provements and extensions are also under way. 
which, with the power plant additions, represent 
a construction expenditure of more than $1,000,- 
000. This includes a new substation at Fowler, 
Colo., and increasing the capacity of the trans- 
mission lines throughout the territory served. 








COMING CONVENTIONS. 


National Council of Lighting Fixture Manufactur- 
ers. Annual convention and lighting fixture market,. 
Elmwood Music Hall, Buffalo, N. Y., Feb. 14-19. Sec- 
retary, Charles H. Hofrichter, 8410 Lake avenue, 
Cleveland. . 

American Institute of Electrical Engineers. Mid- 
winter convention, Engineering Societies building, New 
York City, Feb. 16-18. Secretary, F. L. Hutchinson, 
33 West 39th street, New York City. 


Electrical Supply Jobbers’ Association. Quarterly 
meeting of Atlantic Division, New York City, March 
15. Headquarters, Hotel Commodore. Secretary, E. 
Donald Tolles, 52 Broadway, New York City. 


Joint meeting of Illinois State Electric Association, 
Illinois Electric Railways Association and Illinois Gas. 
Association, Chicago, March 15-17. Headquarters, Sher- 
man House. Secretary, R. V. Prather, Springfield, Ill. 

American Washing Machine Manufacturers’ Associ- 
ation. Meeting at Sherman Hotel, Chicago, March 
16-17. Secretary, Enoch B. Seitz, Otis building, Chicago. 


Wisconsin Electrical Association. Annual conven- — 
tion, Milwaukee, March 22-24, jointly with the Wiscon- 
sin Gas Association. Secretary, J. P. Pulliam, 1408: 
First Wisconsin National Bank building, Milwaukee. 


American Electrochemical Society. Spring meeting, 
Atlantic City, N. J., April 21-23. Headquarters, Hotel 
Chalfonte. Secretary, Joseph -W, Richards, Lehigh 
University, Bethlehem, Pa. 

Electrical Supply Jobbers’ Association. General meet-- 
ing, Hot Springs, Va., May 25-27. General secretary,. 
Franklin Overbagh, 411 South Clinton street, Chicago.. 


North Central Electric Association. Annual conven- 
tion, Duluth, Minn., June 14-16.. Secretary, H. E.. 
Young, 15 South Fifth street, Minneapolis, Minn. 


Tri-State Water and Light Association. Annual con-. 
vention, Asheville, N. C., June 15-16, Secretary, W. F. 
Steiglitz, Columbia, S. C. 

National Fire Protection Association. Annual con- 
vention, San Francisco, June 14-16. Secretary, Franklin 
H, Wentworth, 87 Milk street, Boston. 


American Institute of Electrical Engineers. Annual! 
convention jointly with the Pacific Coast convention, 
Salt Lake City, Utah, June 20-25. Secretary, F. L. 
Hutchinson, 33 West 39th street, New York City. 
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New-Business Methods, Policies, Rates and Kindred Central-Staticn Matters for the 
Man Engaged in Selling Electricity 








UTILITY EMPLOYES REWARDED FOR 
SERVICE RECORD. 
Official of Northern Connecticut Light & Power Co. 
Impresses Upon Employes Duties They 
Owe to Utility’s Customers. 





In recognition of long and faithful service, 
employes of the Northern Connecticut Light & 
Power Co., Thompsonville, Conn., were given a 
service reward as a new year’s gift at a recent 
meeting of the company. The rewards were on 
a sliding scale, based on the number of years 
that the employes had been in the continuous ser- 
vice of the company. Walter P. Schwabe, vice- 
president and general manager, in addressing the 
gathering said in part: 

“T have two reasons for calling you together at this 
time, first, to tell you some things about the operating 
affairs of the company that I feel you, as employes, 
as well as the public, should know, and second, to im- 
press upon you the need and importance of close at- 
tention to and the exercise of the highest degree of 

- efficiency in your work, so that the company’s financial 
condition will remain unimpaired, your present rate 
of wages maintained and the public satisfactorily served 
without a change in our present lighting rates. 

“Some of the increases in our operating costs com- 
pared with 1916 are as follows: Purchased electricity, 
50% ; generated electricity, 80%; materials, 60 to 200%, 
and wages, 40 to 100%. We also have been notified of 
an increase in the charge for water power for our 
Windsor Locks plant that will add $1600 per year to 
our present power costs. 

“We have made no increase in our lighting rates 
except that a change in our cash discount, which in- 
creased the maximum rate only 4%, was made in 1916. 
We have made some increases in our electric power 
rates, but only sufficient to cover the increases made 
to us by companies from whom we purchase electricity. 
The reason we have managed to get along without 
having raised our electric lighting rates is because we 
have been taking on many new users within the past 
four years on existing lines, and this additional busi- 
ness has been sufficient to nearly offset our increased 
costs. As a matter of fact, however, we have taken a 
loss for the past four years. 

“So far we have continued to earn sufficient to pay 
our bond interest and regular dividends, but the amount 
in excess of this that we are entitled to for contin- 
gencies and surplus in order to maintain a proper 
financial standing has grown less from year to year. 
Our bonds and stocks have depreciated in price because 
we have not been able to increase our dividends in 
line with those paid by manufacturing and all other 
business concerns. The investor in utilities securities 
has taken a loss, as at the high prices prevailing his 
income has only a 50% value in exchange: for other 
commodities at the present time, 

“While manufacturers, merchants and others, owing 
to materially increased prices, have made large profits 
and _ paid the highest. wages, we in the public service 

‘business have actually been taking losses and your 
wages have not increased as rapidly as they have 
in other lines of work. But the time. of wage reduc- 
tions, unemployment and the taking of losses by those 
who have profited by the high prices is now here. 

“In our case we must do all we can to keep down 
our costs by increased efficiency and close attention 
to our work. That means putting in not less than a 
full day’s work every day and doing our work right, 
eliminate errors and mistakes and waste of time. We 





must do all we can to maintain the demand for our 
service and every one of you should do your part 
toward this end by treating our patrons so they will 
be satisfied customers. You are all familiar with the 
saying .that ‘a satisfied customer is the best advertise- 
ment,’ and you are the ones to make our customers 
satisfied. The company’s reputation is what you, who 
come in contact with our customers, make it. Always 
remember that the existence of the company depends 
on the good-will of its customers. 

“Remember to be polite and courteous, especially 
when using the telephone. When you make a promise, 
keep it. Do your work right and should you hear of a 
complaint, take the customer’s view of it and report 
it to the proper department. With efficient management 
and efficient work on your part and the proper attitude 
in our relations with our patrons, I feel we can con- 
tinue to render service at the lowest cost to the user, 
consistent with good service and the nature of the 
territory we cover, and continue to enjoy the good- 
will of the public.” 





CHART SHOWS GROWTH OF COMMON- 
WEALTH EDISON CO. 


Sales of Electricity for Lighting, Power and Street- 
Railway Purposes Show Gratifying Increases 
During Period of Twenty-four Years. 


In connection with its recent capital stock sale 
to residents of Chicago, the Commonwealth Edi- 
son Co. issued a folder giving some facts relative 
to the extent of the company’s operations which 
are identified with the progress of the community 
it serves. Illustrations of the Fisk and Quarry 
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Chart Showing Earnings Growth of Commonwealth 
Edison Co. r 


street and Northwest stations are shown, together 
with a picture of the: Edison building, in which 
the general offices of the company are located. A 
chart is also presented showing the growth in the 
earnings for a period of years, from which ‘can 
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be observed the development due to the supply 
of energy to the street railways, also the earn- 
ings from sales of electricity from 1895 to Ig19. 
The chart demonstrates that the total earnings 
of the company have doubled about every 4.5 
years. 

An analysis of the chart shows that of the total 
earnings for 1919 amounting to $30,000,000, sales 
of electricity for lighting purposes were 57%, 
power 23% and street railway 20%. It will be 
observed that sales of energy for street railway 
purposes did not show any particular increase 
from 1902 to 1904, but after that period it started 
an upward trend until 1918 when it reached the 
$5,000,000 niark and has remained at that figure 
since, demonstrating that few, if any, additions 
were made to the street railway lines in 1919. The 
figures for power show that in 1895 the sales 
were $1,000,000 and have risen steadily until in 
1919 they reached approximately $7,000,000. The 
greatest increase is shown in the sales of elec- 
tricity for lighting purposes, which in 1895 were 
$2,000,000, while in 1919 they amounted.to about 
$16,700,000. 





SALES OF HOUSEHOLD ELECTRICAL 
APPLIANCES INCREASING. 


Chart Demonstrates How Retail Sales Have Grown 
in Territory in Which Minneapolis Gen- 
eral Electric Co. Operates.. 





During the six weeks from Nov. 15 to Dec. 
5, 1920, more than 23,000 household electric 
appliances -were sold by the Standard Gas & 
Electric €o.’s subsidiaries and dealers in the com- 
munities in which these companies operate. Most 
of these appliances will be operated from the 
lines of the Standard subsidiaries and represent 
in the aggregate a considerable volume of busi- 
ness amounting to about 9131 kw., or more than 
12,000 hp. Reports from the properties indicate 
that the electric flatiron continues in popularity, 
leading all other appliances in the number of 
sales, followed by vacuum cleaners, toasters, curl- 
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Chart Showing Growth of Electrical Appliances Sales at 
Minneapolis. 


ing irons.and washing machines in the order 
named. .A surprising feature of the combined 
report. is the apparent large demand for electric 
vibrators. _ 
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The Minneapolis General Electric Co. lead the 
list with 10,128 appliances sold, the Louisville 
Gas & Electric Co. was second with 5250 and the 
San Diego Consolidated Gas & Electric Co. third 
with 1600. The increasing use of electrical ap- 
pliances in the home is demonstrated in the chart 
which shows how the sales have grown in the 
Minneapolis territory during the period .from 
1914 to 1920. An analysis of the figures gives 
approximately $7.60 as the average cost of elec- 
trical appliances sold in 1916 as against $26.60 in 
1920. Electrical appliance sales, as shown by 
the chart, amounted to 2900 pieces in 1916 and 
increased to 7900 in 1920, the sales in dollars 
being $22,000 and $210,000 respectively. 





UTILITY PROPERTIES OUTLINED IN 
SPECIAL LEAFLETS. 


From time to time the physical properties of 
the Rochester (N. Y.) Gas & Electric Corp., 
especially its largest and newest installations, are 
visited by individuals and delegations, usually 
engineers and scientists of note, who desire to 
keep in touch with the progress made in central- 
station equipment. On some of these occasions 
the Rochester utility has issued to the’ visitors 
special descriptive leaflets containing plans and 
other data on the various plants operated by it, 
with the idea that as potential stockholders they 
will be interested in these concise descriptions of 
the properties in which their money may be in- 
vested. The leaflets in question cover the hydro- 
electric development at Lower Falls, Genesee 
river; new coal gas plant at the foot of Falls 
street, Rochester; hydroelectric station No. 2, 
and the steam electric station No. 3. 





CENTRAL-STATION COMPANY SHOWS 
GAIN IN NEW METERS. 


During the month of November the Bingham- 
ton (N. Y.) Light & Power Co. had the highest 
6o0-min. demand, largest kilowatt-hour output and 
the largest operating revenue for any single 
month in its history. It is expected that Bing- 
hamton will be one of the last cities to feel any 
industrial depression and one of the first to re- 
cover, due not only to the fact that it had very 
little war business but also to its diversified’ in- 
dustries. During November, 1920, ten new cus- 
tomers were connected, varying in size from I to 
40 hp., while the Achilles Tire Co. and the Bing- 
hamton Glass Works each added 75 hp. to their 
installations. The net gain in new meters during 
this period was 176. 





OHIO ELECTRIC COMPANY PUTS NEW 
UNIT IN SERVICE. 


The Sandusky .(O.) Gas & Electric Co. has 
recently completed the preliminary and test runs 
on the new 5000-kw. generating unit in its power 
house and itis expected that it will now remain 
on the line, relieving the overloaded condition of 
the former generators and thereby effecting 
economies. In the period from July 1 to Dec. 18, 
1920, 518 residential: and 36 commercial cus- 
tomers -were connected to the company’s lines. 
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OPERATING PRACTICE 
Methods and Problems Embracing Operation and Installation of Power-Plant Equip- 
ment and the Distribution of Electrical Energy 
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POOR FEEDER REGULATION CAUSED 
BY NEUTRAL CURRENT. 


In a distribution system where the energy was 
sent out from the substation at 2300/4000 volts, 
Y-connected with the neutral wire grounded at 
the substation, there were two circuits which fol- 
lowed parallel routes on the same pole line for 
approximately. 2 mi. Throughout this distance a 
common No. 4 neutral wire was used for both 
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Diagram of Current in Neutral Wire Common to Cir- 
cuits of Different Frequency. 





circuits. The phase wires of each of the circuits 
were equipped with automatic feeder regulators 
and voltmeter line-drop compensators so that 
each phase could be regulated independently. 
Trouble was experienced with the regulation and 
was manifest by unaccountable voltage fluctua- 
tions which were so erratic that the automatic 
regulators did not take care of them. The trouble 
was finally ‘traced to the use of the common neu- 
tral for the two circuits... Neither of the circuits 
carried a balanced load. Hence, each circuit 
contributed a current to the neutral wire and the 
resulting current in the wire was the vector sum 
of the currents of the two circuits. This current 
produced a voltage drop due to the resistance of 
the wire. As long as this drop is fairly constant 
it can be readily compensated for, but unfor- 
tunately in this instance it was not constant. The 
fluctuation in the voltage of the circuit proved to 
be periodic, and this fact suggested the cause of 
the difficulty. 

The system was supplied, from two entirely 
separate buses, both operating nominally at 60 
cycles. One of the circuits was supplied from 
one of the buses and the other from the second 
bus. The two buses, as the results showed, were 
not operating at exactly the same frequency. Due 
to this fact the sum of the two neutral currents 
produced an alternating current with a variable 
amplitude which ranged in value from the sum of 
the amplitude of the two currents as a maximum 
to the difference of the two as a minimum.;: The 
period between the occurrences of the maximum 
and minimum values of the neutral current de- 
pended upon the difference in the frequency of 
the two buses. This variation in the value of the 
neutral current produced a corresponding fluc- 
tuation in the voltage drop along the neutral 
wire. The less the difference in the frequency of 
the two buses the longer the period was between 
the maximum and the minimum values of the 
neutral voltage drop. With frequencies of 60 





and 60% cycles the periods of maximum drop 
followed each other at intervals of ‘2 sec. With 
60 and 60% cycles the periods of maximum drop 
followed each other at intervals of 4 sec., pro- 
ducing a corresponding dimming of the lights at 
the same intervals. The trouble was temporarily 
remedied by rearranging the operating schedule 
so that the two circuits in question, should always. 
be supplied from the same bus until such a time 
as independent neutral wires could be installed. 





DETERMINATION OF EXPANSION IN 
STEAM PIPES. ' 


By W. F. ScHAPHORST. 


The accompanying chart should be found con- 
venient to determine in a most quick and simple: 
manner the number of inches expansion in any 
metal from mild steel to bronze. It handles any 
length of steam. pipe or bridge, etc., from 20 ft.: 
to 10,000 ft. For example, if it is desired to de- 
termine how much 850 ft. of wrought-iron steam 
pipe will expand where the temperature variation 
is 300 deg. F., the procedure is as follows: Con- 
nect the 300 (column C) with the coefficient of 
expansion of wrought iron (column £) and lo- 
cate the intersection with column D. Then, 
from that point of intersection run over to 850 
(column 4) and the expansion is found to be 
20 ins. (column B). 

So, all that is required in the solution of a given 
problem is to lay a straightedge across the chart 
in two places and the total expansion in inches 
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Chart for Determination of Expansion With Changes 
in Temperature. 


is determined without bothering with figures or 
the decimal point. If a straightedge is not at 
hand a thread, a straight piece’of*paper, or any- 
thing else-that is convenient and that happens to’ 
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be straight may be used. It will be noted that 
this chart can be used for any material having a 
coefficient of expansion between 0.600,005 and 
0.000,012. The coefficients of the principal metals 
that fall between those limits are indicated on 
the chart for convenience. 

Temperature variation (T-t) is found by sub- 
tracting the minimum temperature from the maxi- 
mum. Thus a steam pipe at its coldest may have 


a temperature of 40 deg. F. At its hottest it may. 


have a temperature of 440 deg. F. The differ- 
ence is therefore 440 — 40 = 400 deg. F. 


HIGH RATES OF COMBUSTION WITH 
MECHANICAL STOKERS. 


Combustion rates up to 60 or 70 lbs. of coal 
per sq. ft. of grate per hr. are now attained with 
good efficiency in stoker-fired plants, and single 
stokers with areas of 150 to 200 sq. ft. are in op- 
eration. It is this high combustion rate and large 
grate area, together with modern ash-handling 
equipment, that has made possible the economical 
operation at high ratings of the large boilers now 
becoming common. Ash disposal is one of the 
important problems to be met in the operation of 
large units. It has been estimated that the ash 
content of coal burned under boilers in 1920 was 
from 10 to 20% greater than in previous years, 
this increased ash causing much difficulty and, in 
some cases, limiting the boiler output. 








QUANTITY OF COAL IN A NATURAL 
CONICAL PILE. 


By W. F. ScHAPHORST. 


Because of the fact that when bituminous coal 
is piled loosely on the ground or on a floor it as- 
sumes a fairly definite angle of repose, it is fairly 
easy to develop a formula for computing the num- 
ber of tons in a natural conical pile. The weight 
of bituminous coal per cubic foot is a fairly con- 
stant quantity also, which makes the develop- 





Typical Section Through a Natural Conical Pile of 
Bituminous Coal. 


ment of the formula still easier. Such a formula 
has been developed, but it involves squaring the 
diameter of the base of the pile and multiplying 
by a constant. To make the method as easy as 
possible the accompanying chart has been con- 
structed, which gives the tonnage direct by simply 

glancing across from column A to column B. 
For example, how many tons of. bituminous 
coal is contained in a conical pile whose diameter 
is 30 ft.? To determine the solution of this 
problem it is necessary to find the 30 in column 
DIAMETER OF BASE OF com. PILE 
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A and glance across to column B to find the an- 
swer—about 68 tons. Inversely, the chart can 
be used to determine the size of plot needed for 
storing a given amount of bituminous coal. For 
example, what size of plot will be needed for the 
storing of 200 tons of bituminous coal in a coni- 
cal pile? In this case it is necessary to find the 
200 in column B and glance back to column A. 
The answer is about 44 ft. The range of the 
chart, it will be noted, is great enough to take 
care of most ordinary piles. It varies from 2 to 
100 ft. in diameter. In a 100-ft. pile there would 
be about 2500 tons of coal. 





WEIGHT OF ASH AND VARIOUS KINDS 
OF COAL. 


In taking inventory of fuel stocks, or in estit 
mating sizes of bins for a given quantity of fuel, 
it is often necessary to know the weight of a 
given volume of a certain kind of coal. The ac- 
companying table, which appeared in the Ameri- 
can Contractor, supplies the needed information 
in a convenient and concise form. 


TABLE SHOWING WEIGHTS OF COAL AND ASH: 


Weight Volume 

in Ibs. of 5 tons 

Material. per cu. yd in cu. yds. 
Ash, clinkers and cinders........ 1,700 2.35 
Ceal, anthracite, lump ........<.. 1,875 2.13 
Ceal, anthracite, broken ........ 1,782 2.24 
Coal, anthracite; eS€ .......6.e5 1,753 2.28 
Coal, anthracite, stove ........... 1,736 2.3 
Coal, anthracite, chestnut ....... 1,693 2.4 
Coal, ANEBTACIES, DOB acs csivec-c + ve 1,646 2.43 
(CORE, “TRAIIOES | o.cos es ccts seees 1,500 2.66 
Coal, COMPOMANG .ocg cn s ci cede 1,450 2.76 
TUE, WAIN 2h sis wv oo Kaede seek 1,360 2.94 





AN ELECTRICALLY CHARGED WATER 
PIPE IN CONCRETE BUILDING. 


Some time ago the attention of the writer was 
called to a case of wiring trouble which produced 
an effect that was quite misleading. The trouble 
was reported by a printer who complained that 
his water pipes were charged with electricity and 
that every time he touched the water faucet in his 
plant he received a shock. When the inspector 
of the central station company started to inves- 
tigate the trouble he found the printer’s statement 
as to the shock to be correct. It did not seem 
reasonable,’ however, that the faucet, connected 
to an underground water system by a metal pipe, 
should be at a potential sufficiently high to give 
a person an electric shock. It was reasoned that 
it was more likely that the floor on which the 
person was standing when the shock was expe- 
rienced was at a potential above the ground, and 
that the source of the stray current was in the 
floor. 

The printing shop was in the second story of 
the building which was constructed with a floor 
of réinforced concrete with the wiring for the 
first floor installed in iron conduit laid in the 
floor. A live wire of the 110-volt grounded 
lighting circuit had come in contact with the iron 
conduit which in turn carried the current to the 
damp concrete floor under the faucet and raised 
the floor to a potential of 110 volts above the 
ground potential of the pipe. When the insula- 
tion of the lighting circuit was restored the ap- 
parent charge on the faucet disappeared. ~ 





Let “‘white coal” do the work. 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 


Now Being Placed on the Market 








Potentiometer Indicator for Wall 
Mounting. 


The wall-type potentiometer indica- 
tor being marketed by the Leeds & 
Northrup Co., Philadelphia, is con- 
cained in a cast-metal box with black 
Jacquered sides and nickel-plated cov- 
er. The box is made as nearly: dust- 
roof as possible, but ‘can be readily 
opened for cleaning should that  be- 
come necessary. The parts that, are 
exposed when the box is opened for 
cleaning are not easily damaged, and 
the instrument is free from parts of 
delicate construction. Like other in- 
dicating, recording and _ controlling 
potentiometers made by this. company, 
the calibration of the instrument de- 
pends on the constancy of two of its 
elements—a standard cell and a man- 
ganin resistance’ wire. Both the 
standard cell and maganin wire are 
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Wall-Type Potentiometer Indicator. 


accepted standards for work demand- 
ing greater accuracy than that re- 
quired of the potentiometer indicator. 
The galvanometer in this instrument 
is an interchangeable part. It is not 
calibrated, but serves merely to indi- 
cate when no current flows in the po- 
tentiometer: ‘circuit, and the calibra- 
tion of the instrument is in no way 
connected with the constancy of the 
galvanometer. 

The scale is the same size as that 
on other indicators, being 137 mm. 
long. It has clear open divisions so 
that even with the long range of 200 
to 1800 deg. F. the smallest division, 
20 deg. F., is more than in. in 
width. With the minimum range, 0 
to 300 deg. F., the smallest division, 2 
deg. F., is.3/32 in. in width. The ac- 
curacy of the instrument is guaran- 
teed to be 0.5% of the range, and 
holds over all portions of the scale. 
With the longer range a change in 
temperature of 4 deg. F. is readily de- 


tected, and with the shorter range a 
change of 1 deg. F. is noticeable. 

To obtain a temperature reading 
with this instrument it is only neces- 
sary to turn the knurled knob until 
the galvanometer pointer comes to 
zero and then read the temperature 
under the index on the main scale. It 
is necessary once a day to adjust the 
current in the potentiometer circuit 
by balancing against the self-con- 
tained standard cell. To do this it is 
necessary to remove the knurled knob 
from the main scale, place it in the 
receptacle below and to the right, 
press the key, and turn the knob un- 
til the galvanometer pointer rests on 
zero. 





Motor-Driven Ironing Machine. 


The Oasis Manufacturing Co., Peoria, 
Ill., has placed on the market a motor- 
driyen ironing machine, the operation of 
which is controlled by a pedal so that 
both hands of the operator are free to 
manage the work. The iron is mounted 
so that the shoe may center itself with 
relation to the roll regardless of the 
thickness of material passing through 
the machine. The maker states that the 
result of this construction is that the 
pressure upon the material is always uni- 
form throughout the area of the ironing 
shoe, the trunnions which carry the shoe 
having their bearing in the upper ends 
of the arms which extend up from the 
frame. The rocking motion allows for 
any inequalities in the material being 
ironed, so that buttons, raised embroidery 
and other articles of increased thickness 
pass through without receiving any 
greater pressure at the thick point than 
is applied to the rest of the material. 

The receiving table of the machine is 
mounted on an angle so that the finished 
work travels forward by gravity to a 
point where the operator can remove it 
from the machine without reaching un- 
der the ironer. The ironing element has 
a thick face for retaining and giving an 
even distribution of heat. The roll is 
kept true and round by means of metal 
ends and turned expansion rings between 
the ends, together with truss rods which 
pass through the roll. The ironing shoe 
is ordinarily heated by gas, but it is con- 
structed so that electric heaters or steam 
can be used. 





Self-Leading Electric Truck. 


A  self-loading industrial truck of 
improved design has recently been 
placed on the market by the Indus- 
trial Truck Co., a division of Cowan 
Truck Co., Holyoke, Mass. The truck 
is of steel construction and guaran- 
teed for 5000 Ibs. capacity, which is 
said to be 1000 lbs. greater than the 
usual guaranteed load for this type of 
truck. It has a quick-acting elevating 
mechanism, and elevates in 5 seconds 
when equipped with a storage battery 
of 28 cells and in 6 seconds with 21 
cells. The lifting mechanism is op- 
erated by an independent heavy-duty 





series-wound motor and worm gear 
reduction. The platform lifts vertical- 
ly, the rise being 4.5 ins. The plat- 
form may be stopped at any point 
going up or down, and it requires 
only 3 seconds for full lowering. The 
rear end is equipped with a heavy 
bumper which takes all shocks and 
protects the rear end of the lift plat- 
form. The rear end is also equipped 
with a draw-bar attachment which en- 
ables the truck to be used as a trac- 
tor. 

Automatic brake and circuit-break- 
er application, four-wheel steer, single- 
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Industrial Battery Truck of All-Steel Con- 
struction. 


reduction worm drive of the power 
axle and easy accessibility of batter- 
ies, lifting, driving and control mech- 
anism are features of the truck. It 
will operate in intersecting aisles 60 
ins. wide, the turning radius at the 
extreme outside point being 7 ft. 10 
ins. By folding the foot pedal and 
steering handle into a vertical posi- 
tion the overall length is shortened for 
use on elevators. The length is 102 
ins. overall, or 91.5 ins. with the step 
raised. The width is 36 ins. overall, 
and it is 51 ins. high over the steering- 
shaft head. Either alkaline or lead 
batteries may be used as desired. The 
controller is of the drum type with 
three speeds forward and three re- 
verse. This type of truck has been 
subjected to rigid tests under various 
operating conditions, and its all-steel 
construction, low center of gravity, 
general compactness and ruggedness 
have demonstrated its service quali- 
ties. 





An Indicator for Water Level in 
Storage Batteries. 


An aid to comfort and confidence in 
automobile operation is found in the 
“Batometer” being manufactured by the 
Hempy-Cooper Manufacturing €o., of 
Kansas City, Mo., and distributed by 
the Fairbanks Co., New York City. 
The Batometer is a device mounted on 
the dash of the car which indicates to 
the driver the level of the electrolyte in 
the storage battery, and can be used on 
any. make of battery or car. The 
“Water” scale in the Batometer is con- 
nected by flexible wires to lead elec- 
trodes which are built in the regular 
filler: caps. These electrodes project 
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down into the cells almost to the tops 
of the plates. While the electrolyte is 
sufficiently high the needle points to 
“High.” When it falls below the ends 
of the electrodes the circuit is broken 
and the needle swings over to “Low.” 
The Batometer indication is not de- 
layed until after damage is done, for 
when the needle points to “Low” there 
is still 24 hrs. to drive to a battery 
service station for an examination be- 
fore trouble will start. The Batometer 
will be sold through automobile acces- 


sory dealers and battery service sta- 
tions. As an ammeter is mounted in 
the same case, the Batometer will re- 

















Ammeter With Water-Level Indicator in 
Single Case. 


place the ammeter or charge-and-dis- 
charge indicator. The Batometer is fur- 
nished in flush or flanged types with 
the same outside dimensions as the reg- 
ular ammeter or indicator. 


“Calorel” Automobile-Engine 
Heating Unit. 


The automobile-engine heater being 
manufactured by the National Electrical 
Supply Co., Washington, D. C., consists 
of a seamless steel tube 13 ins. long 
swaged out at one end to receive a stan- 
dard motor-connector terminal, and flat- 
tened down 11 ins. of its length, incas- 
ing the heating element and protecting 
it from exposure and possible damage. 
The element is: capable of withstanding 
200% heat overload indefinitely, accord- 
ing to the statement of the mariufacturer. 

This one-piece, seamless, steel-clad 
structure produces an element which may 








Heater to Warm Circulating Water in 
Automobile Engines. 
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be immersed:in liquid, oils or grease, or 


placed against the carburetor or around 
gasoline and inflammable materials with 
no danger. Its prime use is in placing 
it adjacent to the water-circulating sys- 
tem of the engine, keeping the water 
warm and circulating, preventing freez- 
ing, and facilitating starting. The de- 
vice may be installed permanently or in- 
serted as required. 

It is interesting to note that the heater 
is not placed in or adjacent to the ra- 
diator, but adjacent to the water sys- 
tem of the engine, thereby producing a 
normal circulation of water upward 
through the engine. This arrangement 
being of such efficiency that the heater 
consumes only 140 watts and produces 
sufficient heat for a four-cylinder engine 
under normal conditions in a protected 
garage. In case of larger engines, or 
in unprotected locations, two or more 
heaters may be used. 


Imperial Portable Compressors. 


Contractors using compressed air 
are familiar with the gasoline-engine- 
driven “Imperial” portable compres- 
sors manufactured by the Ingersol- 
Rand Co., New York City. These 
units are driven by tractor-type gaso- 
line motors, and are built in three 
sizes with capacitjes of 45, 118 and 210 
cu. ft. per min. To meet the increas- 
ing needs of the contractors, street 
railways and public service compa- 
nies having available electric current, 
a motor-driven “Imperial” compressor 
has been added to the line of equip- 
ment manufactured by this company. 
This unit is of 118 cu. ft, capacity and 
weighs approximately 4450 Ibs., de- 
pending upon the weight of the mo- 
tor. Similar to the corresponding 
gasoline-engine-driven compressor, 
this electric unit is an all-steel outfit 
from its sheet-metal canopy to the 
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Portable Motor-Driven Air Compressor. 


wheels. Light steel 
doors completely house the entire 
unit protecting it from the weather. 
These doors are easily removed to al- 
low access to all parts. 

A suitable intake unloader is pro- 
vided, assuring efficient regulation. 
Either an alternating or direct-current 
motor can be used as required. In 
any case the motor control is in ac- 
cordance with standard practice and 
specifications covering the type of 
motor used. Additional equipment 
with the outfit includes an air receiv- 
er, safety valve, drain valves, pressure 
gauge and service valves to which air 
lines may be connected. 


broad-tired steel 


Motor-Driven Portable Jig Saw. 


A motor-driven portable. jig saw has 
been placed on the market by the Clapp- 
Eastham Co., Cambridge, Mass. Fiber, 





‘gutta percha, asbestos ‘board, 
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leather, 
wood and soft substances such as felt 
are readily cut by this machine. The 
saw is driven by a 1/6-hp. motor which 
is belt-connected to the machine. A 
small blower is provided which auto- 
matically adjusts itself to the proper 
position. 





Circuit-Breaker for 165,000-Vol: 
Service. 


What is said to be the largest oii 
circuit-breaker in the world, shown in 
the accompanying illustration, has jus’ 





Largest Oil Circuit-Breaker. Ever Built. 


been completed by the General Electric 
“o., Schenectady, N. Y., for the Great 
Western Power Co. of San Francisco. 
It is one of seven of the same size which 
are being built for installation on the 
property of that company. 

The breaker is built for operation at 
165,000 volts and 400 amperes at an 
altitude above sea level of 4000 ft. It 
is solenoid operated, the solenoid being 
actuated through a relay which is ener- 
gized by a bushing transformer. It is 
closed by means of a pull-button switch 
located wherever convenient. The con- 
tacts, explosion chambers, etc., conform 
to the standard design of this type of 
equipment. A few of the dimensions give 
an idea of the construction required for 
operation at such high voltage. The 
total length of the three units is 32 ft., 
and the height measured from the bot- 
tom of the tank to the top of the in- 
sulators is 16 ft. The complete appara- 
tus weighs approximately 25 tons and 
requires over 4000 gals. of. oil to fill the 
tanks. 


Remote-Control Panel for Radio 
Operation. 


To save time and labor in the op- 
eration of radio sets of substantial 
size, the Wireless Specialty Appara- 
tus Co., Boston, is placing on the mar- 
ket a remote-control panel designed 
to govern circuit adjustments at a 
distance from the main apparatus. 
This equipment is now being mar- 
keted for 2-kw. sets and is being built 
for 5-kw. sets. It may be built soon 
for units having a total power rating up 
to 30-kw. 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests - 








Cc. D. Electric Co., Philadelphia, is 
ranging a consolidation of its inter- 
sts with the Erie Lighting Co. B. 
farx is secretary. 


Pittsburgh Gas & Electric Fixture 

‘o., Pittsburgh, has purchased the 
ightolier Fixture Co., 19 North Ninth 
‘reet, including stock. 


J. J. Ross Engineering Co., Detroit, 
vanufacturer of  battery-charging 
juipment, etc., is enlarging its quar- 
ers for increased production. 


Troy Electrical Co., Troy, N. Y., 
.anufacturer of electrical specialties, 
vas filed notice of increase in its 


apital stock from $10,000 to $30,000. 


Hertner Electric & Manufacturing 
*o., 1905 West 114th street, Cleveland, 
lans to erect a one-story factory 
uilding at an estimated cost of $60,- 
00. 


Electrical Engineering & Manufac- 
‘uring Co., Pittsburgh, has leased 
space in the 6-story building at 928- 
30 Penn avenue for a_ new _ local 
works. 

Porter Electric Co., Utica, N. Y., 
manufacturer of electrical equipment, 
has filed’ notice of increase in its 


capital stock from $20,000 to. $100,- ° 


(00 for expansion. 


Alloy Metal Wire Co., 154 Nassau 
street, New York City, manufacturer 
of electrical wires, etc., has _ filed 
notice of increase in its capital stock 


irom $100,000 to $200,000. 


Maille Electric Co., Inc., Provi- 
dence, R. I., has removed from 24 
Garnet street to new quarters at 
Fountain and Dean streets, where in- 
creased facilities are provided. 


Max Rockmore, receiver for the 
Premier Incandescent Lamp Works, 
Inc.. New York City, has arranged 
for the sale of the company’s prop- 
erty, including plant equipment. 


American Insulator Co., New Free- 
dom, Pa., manufacturer of electrical 
insulation equipment, has plans under 
way for the erection of a two-story 
plant on Main Street, Norwalk, Conn. 


Electric Service Supplies Co., Cam- 
bria and 17th streets, Philadelphia, 
manufacturer of electrical specialties, 
has acquired property on 17th street, 
near Glenwood avenue, to be used for 
future factory extensions. 


Corning Glass Works, Inc., Corning, 
N. Y., manufacturer of electrical glass- 
ware, bulbs, etc., has arranged for a 
stock issue of $3,000,000, the proceeds 
to be used for general financing and 
for proposed plant extensions. 


Acorn Insulated Wire Co., 75 Rich- 
ards street, Brooklyn, N. Y., has ac- 
quired the plant of the Davis Oil 
Co., on Ninth street, extending to the 
Gowanus basin bulkhead, for a new 
plant for the manufacture of. in- 
sulated electrical wires and other 
products. 





Waage Electric Co., 12 South Jeffer- 
son street, Chicago, has announced 
that Edward Florence has been ap- 
pointed sales manager for the com- 
pany. Mr. Florence was formerly of- 
fice manager for -the 
Lamp Co. 


Adamson Manufacturing Co., East 
Palestine, O., has announced that it 
has added a department for manufac- 
turing storage, pneumatic and pressure 
tanks, welded pipe, battery casings, 
evaporators, condensors and a line of 
arc-welded products. 

Robbins & Myers, Co., Springfield, 
O., manufacturer of electric’ motors, 
generators and fans, has recently 
moved its executive offices from Plant 

















New Office Building of Robbins & Myers 
Co., Springfield, O. s 


One to more commodious quarters in 
the new office ‘building recently ac- 
quired by the company. As a result 
of the additional space afforded by the 
completion of the office building, the 
“R. & M.” club rooms have _ been 
moved from their present quarters -in 
the Bushnell building to the factory. 


General Bakelite Co. New York 
City, has issued a pamphlet on “Bake- 
lite” coil impregnation, which gives 
some facts relative to the properties 
and applications of this product. It is 
stated that “Bakelite” has the unique 
characteristic of hardening under the 
application of heat into an infusible, 
insoluble mass, which makes it suit- 
able for impregnating electrical coils 
and windings, for coils so impreg- 
nated remain intact under overload 
temperatures. 


Instantaneous Electric Heater Corp., 
‘Root building, Chippewa street, Buf- 
falo, N. Y., recently organized to man- 
ufacture electric heating devices, has 
plans under way for the erection of a 
local plant. Negotiations are being 
conducted for the purchase of a three- 
acre site for the works, which will be 
equipped for a capacity of over 500 
electric heaters per day. The com- 
pany is capitalized at $500,000, and a 
stock issue totaling $200,000 has been 
arranged for the new plant construc- 
tion. . 


Westinghouse . 


F. E, Newbery Electric Co., Lyt- 
ton building, Chicago, has announced 
that Harry C. Newkirk, formerly 
western manager for L. K. Comstock 
& Co., has become a member of the 
firm and will continue the business 
of electrical and mechanical engin- 
eering and contracting as vice-presi- 
dent and manager. 


Majestic Electric Development Co., 
656 Howard street, San Francisco, 
manufacturer of electrical appliances, 
at the annual meeting of stockholders 
held Jan. 15 re-elected the following 
officers: President, E.. N. Brown; 
vice-president, M. H. Shoenberg. and 
secretary, T. D. MacMullen. These 
officers, together with-B. C. Brown, 
constitute the board éf: directors. 


Clifton Manufacturing Co., Boston, 
manufacturer of enamel and galvan- 
ized steel conduits, instlating tapes 
and compounds and specialized rubber 
goods, has’ moved its offices into the 
new addition recently made ‘to its 
plant at 63 Brookside avenue. The 
portion of the old building made va- 
cant by this change will be used for 
factory purposes, thus affording the 
company additional production faci- 
lities. ‘ 

Davis Slate & Manufacturing Co., 
610 East 40th street, Chicago, elec: 
trical slate and marble _ producer, 
plans. to open up a quarry in Ver- 
mont for the production of purple 
electrical slate. The company will 
also build and equip a_slate mill in 
connection with the quarry project, 
which it expects to have in operation 
about March 1. The additions con- 
templated to the Davis facilities will 
represent an increased investment of 
about $400,000 for quarry land, fac- 
tory site, buildings and machinery. 


Cutler-Hammer Manufacturing Co., 
Milwaukee, has issued a booklet en- 
titled “Development of Electricity in 
the Merchant Marine,” and known as 
publication 890, which tells the story 
of the evolution of the engine-pro- 
pelled ship from the historic “Cler- 
mont” to the efficient present-day 
craft propelled by the steam turbine 
or the Diesel engine. During the last 
several years there has come hand- 
in-hand with this development a great- 
er realization of the advantages of 
electric-driven auxiliaries and, states 
the booklet, the Cutler-Hammer com- 
pany has played no small part in pop- 
ularizing electric control on board 
ship by solving many of the problems 
encountered in the application of elec- 
tric control to marine auxiliaries. The 
requirements peculiar to electric con- 
trol on ships are briefly discussed 
and a description of electric control 
of auxiliaries on the motorship “Sol- 
itaire” will be of interest to men in the 
marine field. The booklet is illustrated 
with views taken aboard the “Soli- 
taire,” and several controllers are 
shown as typical of these required for 
marine work. 
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CHARLES Day, senior partner of 
Day & Zimmerman, Philadelphia, Pa., 
industrial engineers, has been elected a 
director of the Philadelphia Trust Co. 


ARTHUR H. ABBOTT has been ap- 
pointed New England representative of 
the. Ohio Electric & Controller Co., 
Cleveland, with offices at 88 Broad 
street, Boston. 


EucENE F. FAGAN, formerly gen- 
eral superintendent of the Federal Elec- 
tric Co., Chicago, has been appointed 
purchasing agent of the Lyon Metallic 
Manufacturing Co., Aurora, IIl. 


E. W. KENDALL has been appointed 
general sales manager of Pass & Sey- 
mour, Inc.; manufacturer of electric 
wiring devices, Solvay, N. Y., to succeed 
F. S. Baldwin, who recently resigned. 


CHESTER ROWELL resigned Jan: 
24 as a member of the United. States 
Shipping Board to assume his duties as 
a member of the California State Rail- 
road Commission, to which he was re- 
cently appointed by Governor Stephens 
to succeed E. O. Edgerton. , 


W. H. Morton, general secretary 
and treasurer of the National Associa- 
tion of Electrical Contractor-Dealers, 
spoke before a meeting of the Ontario 
Association of Electrical Contractor- 
Dealers at Toronto, Can., Feb. 3, on the 
“Work of the National Association.” 


J. ALLEN Smi1rTH has resigned as 
president of the United Light & Heat 
Co., Niagara Falls, N.Y. He has also 
severed his connection with other John 
N. Willys interests, resigning as presi- 
dent of the New Process Gear Corp.. 
Syracuse, N. Y.. and as vice-president of 


the Willys Corp. 


Catvin H. NEALLEY, vice-presi- 
dent and general manager of the East- 
wood Wire Manufacturing Co., Belle- 
ville, N. J., has come into a controlling 
interest in the corporation through the 
terms of the will of John Henry East- 
wood, recently deceased. There will be no 
change in management or operations, 
and George T. Casebolt will continue 
as_ president. 


Joun T. KE vty, chief newspaper 
writer on the staff of the Society for 
Electrical Development, New . York 
City, has resigned to take‘up the direc- 
tion of the national publicity and ad- 
vertising Campaign of the National 
Prosperity Bureau, which was recently 
formed by representatives of 24 national 
business associations to stimulate a re- 
turn to normal buying. 


Guy Hawnwna, Sullivan, Ind., local 
superintendent for the Wabash Elec- 
tric Co., for about 5 years past, has 
been transferred to a similar position 
for the company at Clinton, Ind. He 
will be succeeded at Sullivan by John 
T.. Kester, heretofore manager for the 
Noblesville Heat, Light & Power Co. 
For the Wabash company he will also 
be.in charge of the plants at Farmers- 
barg and Shelburn. 





Paut F. WiL.LiaAmMs, formerly 
assistant to engineer of distribution of 
the Commonwealth Edison Co., Chi- 
cago, has been appointed engineer of 
distribution. 

W. AS. “Revie y, 
overhead line extension of the Com- 
monwealth Edison Co., Chicago, has 
been appointed assistant to engineer of 
distribution. 


engineer of 


CHARLES W. McKay, formerly 
connected with the engineering firm of 
McMeen & Miller, Chicago, and subse- 
quently chief appraisal engineer for L. 





Cc. W. McKay. 


V. Estes, Inc., has recently been ap- 
pointed president and general manager 
of McKay & Sherman, valuation engi- 
neers, with general offices at 741 Monad- 
nock block, Chicago. The firm also 
has offices in New York, Indianapolis, 
Washington, D. C., and other cities. 
Mr. McKay is the author of the series 
of articles which ran in the ELeEc- 
TRICAL ReEvreEw during 1919 on 
the general subject of “Electric 
Utility Rates and Valuations.” Mr. 
McKay’s new connection will be of es- 
pecial interest to the readers of the 
ELECTRICAL REvIEW in that it 
places him in closer touch with the elec- 
tric utility field. He has been engaged 
in engineering and appraisal work since 
his graduation from Siblev College of 
Mechanical Engineering, Cornell _ Uni- 
versity, in 1906. In July, 1906, he en- 
tered the employ of the New York & 
New Jersey Telephone Co. (now the 
New York Telephone Co.), and after 
serving a brief apprenticeship in the 
maintenance department was assigned 
to the plant-engineering department. He 
was appointed engineer for the North 
Brooklyn district in 1909, having charge 
of .the preparation of plans and esti- 
mates for all outside construction work 
within the district. In 1910, at the time 





the New York Telephone Co. absorbed 
all of the up-state Bell companies, Mr. 
McKay was assigned to special work 
and spent the greater part of the follow- 
ing year in inspecting a number of the 
larger of the company’s newly-acquired 
properties, and in 1911 was appointed 
engineer of the Borough of Queens, 
During the year 1912-13, Mr. McKay 
was associated with Henry Floy in the 
capacity of assistant engineer, and while 
holding this position he was identified 
with several important appraisal cases. 
In the summer of 1913 he became en- 
gineer to the McCall & Clark Co., effi- 
ciency experts of New York City, and 
in October, 1913, became affiliated with 
McMeen & Miller, Chicago, and while 
with this firm he spent the major por- 
tion of his time on problems involving 
the appraisement of public utility prop. 
erties. He later engaged in valuation 
work for the Central Union Telephone 
Co. and continued in this capacity until 
his appointment with the Cooley & Mar- 
vin Co. He-is a prolific writer on ap- 
praisal subjects and has contributed ex~ 
tensively to the technical press. The 
firm of McKay & Sherman is specializ- 
ing in problems involving the evolution 
of electric utility and industrial prop- 
erties. P. C. Sherman, vice-president, 
is one of the foremost industrial engi- 
neers in the country, and is president of 
Sherman and Associates, Inc., of New 
York City. 


PaTRICK PHELAN, who had 
been connected with the Commonwealth 
Edison Co., Chicago, for over 25 years, 
retired from active service recently. 
He entered the employ of one of the 
predecessor companies at the old Mar- 
ket street station and when the Fisk 
street station was placed in operation 
in 1903 he was transferred there, being 
appointed watch boiler room engineer 
in 1912, which position he held up to 
the time of his retirement. 


Jacosp HerExKMA, secretary and 
treasurer of the Commonwealth Power, 
Railway & Light Co.; Jackson, Mich., 
has been appointed vice-president of the 
company, and G. H. Bourne, assistant 
secretary and assistant treasurer, suc- 
ceeds him as_ secretary, and George 
Sprague, Jr., becomes treasurer. H, G. 
Kessler was made comptroller, E. E. 
Nelson, assistant secretary, and O. R. 
Coleman, assistant treasurer. 


OBITUARY. 


WittiAm C._ Lort, Rockville 
Centre, L. I., N. Y., electrical engineer, 
died at his home Jan. 22, aged 74 years. 
He assisted in making the lighting: in- 
stallation for the Statue of Liberty. 


CurTis CLayYpoocte died at 
Glen Wilton, Va., Jan. 19, in his fifty- 
fifth year. He was formerly vice-presi- 
dent and treasurer of the Wirt Electric 
Co., Philadelphia, and at the time of his 
death he was manager of the account- 
ing department of the Princess Iron 


, Corp. 
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EASTERN STATES. 


Boston, Mass—The Bureau of 
Yards & Docks, Washington, D. C., 
has awarded a contract for the erec- 
tion of a new radio building here 
to W. F. Martens, Rochester, N. Y. 

Boston, Mass.—The John West 
Thread Co., 1342 Columbia road, has 
filed plans for alterations and im- 
provements in its power house. 


Charlestown, Mass.—The Charles- 
town Gas & Electric Co, 29 Main 
street, has construction under way on 
a new one-story, brick and reinforced 
concrete sub-station, 36 by 52 ft. 


Taunton, Mass.—The Municipal 
Lighting Department has awarded a 
contract to the Simpson Brothers’ 
Co., 77 Summer street, Boston, for ex- 
tensions and improvements in the 
local power plant to cost about $300,- 
000, including equipment. The work 
will include boiler and pumping ap- 
paratus, electrical equipment, etc. 


Worcester, Mass.—Electrical and 
mechanical equipment will be in- 
stalled in the plant addition to be 
erected by the American Steel & 
Wire Co., Grove street, at its South 
Works, to be three-story, brick and 
concrete, 120 by 145 ft., and esti- 
mated to cost about $150,000. 


Bridgeport, Conn.—The  Bridge- 
port Hydraulic Co., operating local 
utilities, has filed notice of increase 
in capital to $10,000,000. 


Hartford, Conn.—The Hartford 
Electric Light Co., has filed notice of 
increase in capital from $15,000,000: to 
$20,000,000. 


Providence, R. I—The Narragan- 
sett Electric Lighting Co., has filed 
plans for the erection of a new three- 
story power house on Elm street. 


Brooklyn, N. Y.—A power house, 
35 by 45 ft., will be erected by the 
General Laundry, Inc., at its plant, 
835-37 Myrtle avenue. The work is 
estimated to cost about $75,000. 
Shampan & Shampan, 50 Court 
‘street, are architects and engineers. 


Brooklyn, N. Y.—The Nassau & 
Suffolk Lighting Co., has arranged 
for a bond issue of $436,000 for pro- 
posed extensions and _ betterment 
work, and general operations. Head- 
quarters of the company are at 149 
Broadway, New York City. 


Buffalo, N. Y.—The Buffalo Gen- 
eral Electric Co. is planning for a 
number of extensions in its distribu- 
ting lines to serve new consumers in 
outlaying districts of the city. It 
is estimated that from 100 to 145 
mi. of wire will be required to make 
the proposed: extensions, and it is ex- 
pected to have the work completed 
by the middle of the year. 


Buffalo, N. Y.—The ‘city council 
has voted down the proposition as 
negotiated’ by Commissioner Graves 


to enter into agreement with the 
Niagara Power & Development Co., 
for the construction of a new hydro- 
electric power plant at Niagara Falls, 
with transmission system extending 
to Buffalo, recently announced. The 
company has announced its intention 
of proceeding with the project, esti- 
mated to cost about: $10,000,000, re- 
gardless of the attitude of the munici- 
pal government. <A_ special power 
committee of the local chamber of 
Commerce has issued a statement dis- 
approving of the city building a 
municipal power plant, or of the 
creation of another electric  dis- 
tributing company with duplication 
of service in various. parts of the 
municipality. 


Brooklyn, N. Y.—Fire at the plant 
of the Kings County Lighting Co., 
South Brooklyn, Jan. 23, caused a 
loss estimated at about $5000. 


Lancaster, N. Y.—The Depew & 
Lancaster Light, Power & Conduit 
Co., of which Ernest Feyler is presi- 
dent, plans to erect an electric power 
plant at Colden, Erie county. 


Long Beach, N. Y.—The Public 
Service Commission has granted per- 
mission to the borough council for 
the construction and operation of a 
municipal electric light and power 
plant for local service, as well as for 
light and power supply at West 
Beach. 


New York, N. Y.—Electrical and 
mechanical equipment will be in- 
stalled in the proposed addition to 
the ice manufacturing plant of the 
Knickerbocker Ice Co., 481-99 West 
184th street. Application for permis- 
sion to build the extension has been 
made to the zoning commission. 


New York, N. Y.—The Consoli- 
dated Ship Building Co. Morris 
Heights, has broken ground for the 
construction of a one-story power 
house at its plant on 177th street. 


New York, N. Y.—The New York 
Edison Co., Irving place and_ Fif- 
teenth street, has taken out a build- 
ing permit for the erection of a one- 
story transformer station at - 120-22 
Cedar streef. The company has ac- 
quired property at 33 Attorney streét, 
to be tised in connection with oper- 
ations in this section. 


Glassboro,. N. J.—The borough 
council has plans under way for ex- 
tensive additions in the present 
street-lighting system. New 250-cp. 
lamps and smaller lighting units, will 
be installed. E. M.-Duffield is mayor. 


Irvington (Newark), N. j.—The 
town commission has arranged an ap- 
propriation of from. $17,000 to $18,- 
000 for street- lighting Seinen - the 
coming year. 


Maurer, N. J.—The power “oplanit 
to be erected by the Barber Asphalt 
Paving Co.,- Land Title «building, 
Philadelphia, at its local works will 





be two-story, 75 by 118 ft. Lock- 
wood, Greene & Co., 101 Park ave- 
nue, New York, are engineers. 


Millville, N. J—The Millville Light 
& Power Co., is planning for the 
construction of an addition to its 
power plant at Second and. Cypress 
streets to cost about $500,000, with 
generating and operating equipment. 
S. J. Franklin is engineer and man- 
ager. 


Trenton, N. J.—The Trenton Flint 

Spar Co., has plans under way 
for the erection of a power house at 
its plant on Marion street. 


Abington, Pa—The board of di- 
rectors, Abington Memorial Hospital, 
is considering plans for the erection 
of a one-story power plant at the 
institution. Tilden & Register, 1525 
Locust street, Philadelphia, are archi- 
tects. 


Lock Haven, Pa.—The Lock 
Haven Electric Light & Power Co., 
will proceed at once with the erec- 
tion of its proposed electric gener- 
ating plant, estimated to cost about 
$300,000, including equipment. Henry 
R. Kent & Co., 5 Erie avenue, Ruth- 
erford, N. J., are engineers. 


Masontown, Pa.—Fire, Jan. 20, de- 
stroyed the power house at the Pat- 
rick mine of the Nicholson Coal Co., 
with loss estimated at about $25,000. 
It will be rebuilt. 


Northampton, Pa—The Pennsyl- 
vania Utilities Co., has filed notice 
with the Public Service Commission 
of an advance in power rates in the 
Bath district, for cement companies 
and other industrial concerns. 


Philadelphia, Pa—The Barber As- 
phalt Paving Co., Land Title build- 
ing, has taken bids for the power 
plant and auxiliary power building to 
be constructed at its works at Maurer, 
N. J. The entire plant, including ‘as- 
phalt working buildings, is estimated 
to cost $1,000,000. 


Philadelphia, Pa—The bureau of 
health has awarded a contract to 
George H. Evans, 45 North 13th 
street, for the construction of a one- 
story addition to the power plant at 
the Philadelphia Hospital for the In- 
sane, Byberry. 

Philadelphia, Pa. _The city coun- 
cil and the Fairmount Park commis- 
sion have signed a contract with the 
Philadelphia Electric Co., for light- 
ing service during the coming year. 


‘The agreement has been submitted 


to the Public Service Commission for 
approval. 

Philadelphia, Pa.—The United Gas’ 
Improvement Co., Broad and Arch 


streets, has disposed of a note issue 
of $7,500,000, the proceeds to be used 


for general operations, extensions, 
improvements, etc. . 
Philadelphia, Pa.—The Penn Cen- 


tral Light & Power Co., 611 Chest- 








nut street, operating at Altoona, Hol- 
lidaysburg, Lewistown, Mt. Union 
and vicinity, is planning for an in- 
crease in its capital stock from 93,- 
140 shares, no par value, to 108,140 
shares of stock, no par value. 


Pittsburgh, Pa—The Public Serv- 
ice Commission has approved the 
purchase of the Smith Power Co., by 
the Duquesne Light Co. 


Pittsburgh, Pa—The West Penn 
Power Co., is reported to be planning 
for a continuance of the water power 
development work on the Cheat river, 
West Virginia, inaugurated by the 
local Kuhn interests in 1916. The 
work will include the construction of 
a number of hydroelectric generating 
plants, and is estimated to cost about 
$15,000,000 for entire completion. The 
carrying out of the project is depend- 
ent upon necessary state action, and 
three amendments are before the 
West Virginia Legislature for proper 
legislation. The West Virginia 
Power & Transmission Co., is inter- 
ested in the work. 


Ridgway, Pa.—Following a hearing 
before the Public Service Commis- 
sion, permission has been granted for 
the merger of twelve electric com- 
panies operating in Elk county and 
vicinity into the Keystone Electric 
Service Co., capitalized at $2,000,000, 
with headquarters at Ridgway. The 
companies merged are the Fox town- 


ship, Benzinger township, Jones 
township, Hamlin township, James 
City, Mt. Jewett, Ridgway town- 


ship and Wetmore township electric 
companies; the Ridgway Electric 
Light Co., Johnsonburg Light & 
Power Co., Kane Electric Light & 
Power Co., and St. Mary’s Electric 


Light Co. J.. George Kaelber. 
Rochester, Pa., is president of the 
new company. 


_Washington, Pa.—The city coun- 
cil has signed a contract with the 
West Penn Power Co., for the in- 
stallation and operation of a street- 
lighting system. The agreement has 
been submitted to the Public Serv- 
ice Commission for approval. 


Baltimore, Md.—The Consolidated 
Gas, Electric Light & Power Co., is 
reported to be planning for the erec- 
tion of its proposed power plant at 
Dundalk. It is said that ground will 
be broken in the spring. 


Baltimore, Md.—The United Rail 
ways & Electric Co., Continental 
building, has arranged for a note is- 
sue to total $1,500,000, for general 
operating and corporate purposes. C. 
D. Emmons is president. 


Frederick, Md—The Nicodemus 
Ice Cream Co., is planning. for the 
construction of a one-story power 
house in connection with a_ three- 
story manufacturing plant. H. O. 
Nicodemus is president. 


Providence, Md.—The Jessup & 
Moore Paper Co., Philadelphia, is 
planning for extensions and improve- 
ments in the one-story plant at its 
local works. 


Petersburg, Va.—The Chesterfield 
Mfg. Co., is planning to construct an 
electric power plant to furnish light 
and power, for the present mill and 
the larger mill to be built this year. 
The cost is estimated at $75,000. J. 
F. Taylor is president. 





ELECTRICAL REVIEW 


Radford, Va.—The Norfolk & 
Western Railroad Co., will soon 
break ground for the erection of its 
proposed one-story power station 
here. The headquarters of the com- 
pany are at Roanoke, Va. 


Charlotte, N. C.—The Southern 
Power Co., has preliminary plans 
under way for the erection of a hy- 
droelectric power plant on the Cat- 
awba river, with initial capacity of 
about 35,000-hp. The proposed plant, 
with transmission system, is_ esti- 
mated to cost in excess of $5,000,000. 


Newton, N. C.—The city has plans 
under way for the installation of an 
electric light, power and water plant. 
Bonds in the. sum of $14,000 have 
been issued, The mayor is in charge. 


Charleston, S. C-——The Bureau of 
Yards & Docks, Washington, D. C., 
has plans under way for extensions 
and improvements in the power plant 
at the local naval yards. 


Fernadina, Fla.—The city coun- 
cil has plans ‘under way for improve- 
ments to the municipal light plant. 
The mayor is in charge. 


Miami, Fla.—The Pompano-by-the- 
Seas Co., has plans under way for 
the installation of an electric light- 
ing plant. A. T. Barkdull, 29 North 
East 2nd avenue, is secretary. 


Safety Harbor, Fla—The town has 
been ordered to vote on a bond is- 
sue of $10,000, for the purpose of 
purchasing and establishing an elec- 
tric light plant. 


Tampa, Fla—The Tampa Electric 
Co., is planning for extensions and 
improvements in the local street- 
lighting system, to include new 50 
and 100 cp. lighting units. 


NORTH CENTRAL STATES. 


Springfield, O.—The Springfield 
Light, Heat & Power Co., is plan- 
ning to spend $200,000 for improve- 
ments during 1921. The proposed 
plans include construction work, bet- 
terment of the distribution system, 
and the installation of automatic volt- 
age regulators, which will insure 
steady service. C. I. Weaver is gen- 
eral manager. 


Wapakoneta, O.—Bonds in the 
sum of $110,000 have been voted for 
the rehabilitation of the electric light 
plant, including the buying of cur- 
rent. 


Evart, Mich—The village council 
and board of trade are backing the 
project of the Winterfield Light Co., 
of Marion. W. L. Kinney has asked 
the residents to buy at least $40,000 
in bonds to insure the success .of the 
undertaking. 


Sunfield, Mich—The village finds 
the Consumers Power Co.’s propo- 
sition for furnishing electricity for 
lights and power so expensive, that 
it is probable there will be no further 
negotiations with them. A _ local 
plant may be installed, for which the 
council will have specifications drawn 
up, and the matter of purchasing and 
installing the plant will go forward 
as rapidly as possible. 


Traverse City, Mich—An election 
will be held April 4, to vote on the 
question of issuing $250,000 in bonds, 
for the installation of a hydroelec- 
tric plant. Mr. Moffatt is city clerk. 
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Carlinville, Ill—The Consolidated 
Coal Co., will erect a power plant, 
which will cost about $800,000. It 
will contain four 600-hp. engines, and 
three turbine engines-which will sup- 
ply the power for the moving of the 
electric generators. 


Pekin, Il1l—The South Pekin village 
board of trustees; have passed an or- 
dinance granting the South Pekining 
Light & Power Co. a 25-year fran- 
chise to supply heat, light and power 
to the village and to outside patrons. 
J. S. Hill is mayor. 


Beloit, Wis.—The Beloit Water, 
Gas & Electric Co., has been granted 
a franchise by the county board, to 
extend its line to Turtle township. 


Janesville, Wis.—Plans are being 
prepared for the installation of an 
ornamental street lighting system, by 
C. V. Kerch, engineer, City hall. The 
cost is estimated at $15,000. E. J. 
Sartell is city clerk. 


Milford, Ia—An election will be 
held soon to vote on the question of 
issuing $1700 in bonds, for recon- 
structing the electric light plant and 


waterworks. J. E. Shellidy is city 
clerk. 
Sibley, Ia—The city has plans 


under way for the installation of a 
“white way” street lighting system 
in the business section. RD: 
Stewart is village clerk. 


St. Louis, Mo.—The United Rail- 
ways Co., 39th and Park avenue, 
plans to erect four electric plants for 
traction service, at an estimated cost 
of $285,000. W. E. Bryan is super- 
intendent, 


Warrensburg, Mo.—The city has 
plans under way for the installation 
of a lighting plant. Frank L. Wil- 


cox, St. Louis, is consulting en- 
gineer. 
Chase, Kan.—The city has taken 


over the partly constructed 5-mi. 
power line from the Pawnee Power 


& Water Co. 
Philip, S. D.—Charles H. Holcomb 


is planning improvements in the elec- 
tric light and power plant he recently 
purchased. 


SOUTH CENTRAL STATES. 


Walton, Ky.—The Reliance En- 
gineering Co., architect and engineer, 
809 4th National Bank building, 
Cincinnati, has prepared plans for the 
erection of a municipal light plant for 
the village. The cost is estimated at 
$13,000. Robert W. Jones is chair- 
man of the commission. 


Columbia, Tenn—The Southern 
Cities Power Co. has plans under 
way for the ‘construction of a power 
line to reach to the plant of the 
Armour Fertilizer, to furnish service 
for the works. 


Friendship, Tenn.—The Marvel 
Milling Co. is planning for the re- 
building of its local electric power 
plant, recently destroyed by fire, 
= in connection with its flour 
mill. 


Wales, Tenn—The International 
Agricultural Corp. will electrify its 
plant at a cost estimated in excess of 
$300,000. The work will include the 
installation of electric motors and 
considerable equipment for general 
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fertilizer” production, all “electrically 


operated. To secure service a new 
three-phase, 6600-volt line will 


constructed to a connection about 20 


mi. distant, and a transformer station: 


for step-down service will be con- 
structed. J. A. Barr, Mt. Pleasant, 
Tenn., is engineer for the project. 


Bellwood, Ala—The city will vote. 


on a bond issue of $750,000, for de- 
veloping a water power site on the 
Choctawatchie river, The mayor is in 
charge. 


Florence, Ala.—The Bureau of 
Yards and Docks, Washington, D. C., 
has awarded a contract to the S. Mor- 
gan Smith Co., York, Pa., for turbine 
equipment for installation at the local 
nower plant. 


Lexington, Miss—The borough 
council has perfected plans for the in- 
stallation of a electric street-lighting 
system. 


Pascagoula, Miss.—The city council 
has called a special election on Feb. 
14, to vote on the purchase of the 
local electric power plant. On ac- 
quisition, it is proposed to make ex- 
tensions and improvements for in- 
creased service. 


Oklahoma City, Okla.—C. P. Need- 
er and M. Jayne, architects, Empress 
Theater building, are planning the in- 
stallation of a 1000-hp. power plant in 
the proposed American Legion Hos- 
pital building. 


Roby, Tex.—The Roby Water & 
Light Co. has been organized and will 
construct 4% miles of transmission 
system, costing about $6500. The 
plans include the development of 50 
hp. and the installation of a 2300-volt 
a-c., three-phase, 60-cycle switchboard 
complete. L. C. Eastland, Box 166, 
is manager and engineer. 


San Antonio, Tex:— The Public 
Service Co. will increase its capital 
from $4,700,000 to $7,000,000. Addi- 
tional machinery will be installed, and 
$250,000 expended on improvements in 
its power plant. 


Ballinger, Tex.—The commission has 
announced that a municipal power 
plant will be built. 


Coleman, Tex.—The city council is 
planning for improvements and exten- 
sions in its municipal electric plant for 
increased capacity. 


Dallas, Tex.—The Winchester-Texas 
Oil-& Refining Co. will install a gen- 
erating plant in the Sipe Springs field. 
William L. McKay is production man- 
ager. ' 
_ Houston, Tex.—The Lucey Mfg. Co., 
is reported to be arranging for the 
rebuilding of the power plant at its 
local oil well machinery works, 
cently damaged by fire. 


WESTERN STATES. 


Buena Vista, Cal.—Grace S. Eyre 
has applied to the Federal Power Com- 
mission for license to construct a di- 
version dam, pipe line, power house 
and transmission, line in Chaffee coun- 
ty, Colorado. 


Los Angeles, Cal—The department 
of public service, 603 Knickerbocker 
building, has applied to the Federal 
Power Commission for license to con- 
struct a transmission line in Inyo and 
Los Angeles counties. 


be - 


re- 





ELECTRICAL REVIEW 


Los Angeles, Cal—The department 
of public service, 603 Knickerbocker 
building, has applied to the Federal 
Power Commission for a preliminary 
permit to construct a dam, storage 
reservoir, conduit and power house, on 
the South fork of the Kern river, Tu- 
lare county. 


Los Angeles, Cal.—The department 
of public service, 603 Knickerbocker 
building, has applied to the Federal 
Power Commission for a preliminary 
permit to construct a dam and storage 
reservoir, diversion dam, conduits and 
power houses at Owens river gorge, in 
Mono and Inyo counties, California. 


Los Angeles, CalThe department 
of public service, 603 Knickerbocker 
building, has made application to the 
Federal Power Commission for a pre- 
liminary permit, to construct a dam 
and reservoir, conduit and power house 
on South forks, Kings river. 


Oroville, Cal—The Great Western 
Power Co. has filed a permit to build 
a dam, reservoir and conduit 18-mi. 
long to a power house on the north 








fork of the Feather river. The cost 
is estimated at $6,000,000. 
INCORPORATIONS. 





New York, N. Y.—Special Motor & 
Machine Co. Capital, $30,000. To 
manufacture electrical equipment, etc. 
Incorporators: C. R. Baird, 24 East 
23d street; F. F. Baum, J. W. Brauti- 
gan and others. 


New Haven, Conn.—Weston Bat- 
tery Co. Capital, $100,000. To manu- 
facture electrical supplies. Incorpo- 
rators: F. P. Hauser, Ansonia, Conn.; 
J. H. Benedict, Westport, Conn.; F. 
L. Barnes, Harry Weston, Jr., and 
others. 


Grantwood, N. J.—R. B. N. Rotary 
Motors Corp. Capital, $125,000. To 
manufacture motors and parts. In- 
corporators: William R. Krebs, P. E. 
Brulatour, E. W. Norton and others. 


Chicago, Ill.— Illuminating Manu- 
facturing Corp. Capital, $25,000. To 
manufacture lighting fixtures. Incor- 
porators: James R. Hughes, 15 South 
Clinton street; W. C. Duncan, Jacob 
Ahren and others. 


Wilmington, Del.—Provident Prod- 
ucts Corp. Capital, $300,000. To 
manufacture lighting devices. Incor- 
porators: Charles B. Bishop, A..M. 
Fox, and R. H. Ochletree. 


New York, N. Y.—Brevard Electri- 
cal Corp. Capital, $200,000. To man- 
ufacture electrical equipment. Incor- 
porators: W. H. Reid, 128 Broadway; 
P. Brevard, F. L. Reid and others. 


Newark, N. J.—Efficient Electric 
Protection Co, To manufacture elec- 
ric alarm systems and equipment. In- 
corporators: Frank Silsen, 86 Jeffer- 
son street, and others. 


New York, N. Y.—Maples Washing 
Machine Co. Capital, $1,000,000. To 
manufacture electrically operated 
washing machines and parts. Incor- 
porators: L. Maples, 311 Fifth avenue; 
R. Lasker and D. H. Lehman. 


Wilkinsburg, Pa.— Electric Arto 


Signal Co. Capital, $100,000. To manu- 
facture electrically operated automo- 
bile products. 


Ineorporators: C. R. 


~these products. 
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Blakely, Trafford, Pa.; B. Hudson, 
Wilkinsburg, and J. Henseler, 
Pittsburgh. 


Baraboo, Wis.—Baraboo Manufac- 
turing Co. Capital, $100,000. To manu- 
facture electrically operated refrig- 
erating units for domestic and com- 
mercial use. Incorporators: Ferdinand 
Effinger, W. M. Ott, George W. 
Andrews and others. 


Wauwatosa, Wis.—Liberty Machine 
Co. Capital, $10,000. To manufacture 
electric-lighting fixtures, etc. Incorpo- 
rators: Jeremiah Keeler, A. E. Stroud 
and W. J. Grede. 








FOREIGN TRADE. 





[Addresses of firms referred to in these 
trade opportunities may be obtained by 
writing to the Bureau of Foreign and 
Domestic Commerce, Washington, D. C., 
or its branch and local co-operative of- 
fices. Request for each opportunity 
should be on a separate sheet and the 


file number given.} 

Electrical Appliances (34,306)—A 
wholesale dealer in electro-technical 
lines in Switzerland wishes to get in 
touch with electrical lamp-bulb man- 
ufacturers with a view to purchasing 
No reference offered. 

Electrical Appliances (34,313)—A 
merchant in Ireland desires to secure 
an agency for the sale of electrical ap- 


pliances. Quotations should be given 
c. i. f. Irish port. Reference. 
Electrical Appliances (34,334)—A 


New Zealand purchasing agent who 
is at present in the United States de- 
sires to secure agencies for electrical 
appliances, including electrical house- 
hold devices, etc. References. 

Electrolytic Copper Wire (34,333)— 
A mercantile firm in Spain desires to 
secure an agency and purchase on its 
own account electrolytic copper wire 
from 1 to 9 mm. Quotations should 
be given c. i. f. Spanish port. Pay- 
ment to be made on delivery of mer- 
chandise. Correspondence should be 
in Spanish. References. 

Electrical Goods (34,324)—An im- 
porting firm in India desires to be 
placed in touch with manufacturers 
and exporters for the purchase of elec- 
trical goods. References. 

Electrical Supplies (34,329)—A con- 
sulting engineer in Portugal desires to 
purchase electrical supplies for a mu- 
nicipal lighting plant and street-rail- 
way system. Quotations should be 
given c. i. f. Lisbon. Correspondence 
should be in Portuguese. Catalogs are 
requested. 

Magneto Telephones (34,327) — A 
wholesale merchant in India desires 
to be placed in touch with.a manufac- 
turer of magneto telephones with a 
view to obtaining the agency for such 
a line. 

Electrical Apparatus, etc. (34,351)— 
A commercial agent in Spain desires 
to secure the representation of firms 
for the advertising and organizing of 
sales offices for the sale of electric 
motors, washing machines for home 
use, electric cooking ranges, etc. Ref- 
erences. 

Electrical Goods (34,350)—A firm 
of commission agents in India desires 
to get in touch with American firms 
for the importation of electrical goods. 
Agencies for this line are desired for 
sale in British India, Burma and Cey- 
lon. Reference. 
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FINANCIAL NEWS 


Comment on the Finunctal Outlook in the Electrical Industry, New Securities, Reports of 
yt Earnings, Dividends and Utility Stocks é 








Sale of $100,000,000 Foreign Trade 
Financing Corporation Stock. 


The country-wide campaign for the sale 
of the. $100,000,000 capital stock of the 
Foreign Trade Financing Corp. began Jan. 
31. The new corporation, -charter of 
which was approved by the Féderal Re- 
serve Board iast week, and the presi- 
dency of which-has been tendered to W. 
P. G. Harding, governor of the~ Federal 
Reserve Board, is the first big step backed 
by the: business:men, bankers and pro- 
ducers-of the country, to extend long term 
credits to foreign buyers of American 
goods, and thus to break the threatened 
paralysis of our international trade. The 
prospectus giving the definite plans of the 
committee on organization has been sent 
to the 30,000 banks in the country,.and 
will be distributed this week to thousands 
of manufacturers and producers. It out- 
lines in detail the organization purposes 
and the method of operation of the new 
corporation. This prospectus which is the 
development of two years’ study and 
work by many of the leading business 
men of the country, outlines the method 


by which one of the most pressing prob-~ 


lems confronting American business will 
be handled. Through the organization of 
this corporation, means of extending at 
least $1,000,000,000 in long term credits to 
foreign customers of America will be pro- 
vided. The corporation is designed not 
only to offer a safe and sound investment, 
but also to render a great public service 
to America by providing means for break- 
ing the deadlock in foreign trade. 

The committee on organization which is 
in charge of forming the corporation was 
appointed by a nation-wide conference of 
500 of the leading bankers, business men, 
and representatives of producing and ag- 
ricultural interests of the country, held 
in Chicago last month, which Herbert 
Hoover termed the ‘‘most momentous 
economic conference in the country since 
the armistice.”’ 

Subscriptions for the stock of the cor- 
poration will be received at the rate of 
$104 a share. There will be no promotion 
stock or any underwriting commissions, 
nor will any commission be paid for the 
sale of stock. A payment of $25 on each 
share of stock subscribed for will be 
calied in accordance with the provisions 
of the Edge Act when the corporation is 
ready to commence business. 





Offer of Ohio Power Co. Bonds. 


Lee, Higginson & Co., Dillon, Read & 
Co., and Continental & Commercial Trust 
& Savings Bank, Chicago, are offering an 
issue of $10,000,000 Ohio Power Co. first 
and refunding mortgage series ‘“A’’ sink- 
ing fund gold bonds, dated Jan. 3, 1921, 
and due Jan. 1, 1951, at 95.25 and interest, 
to yield about 7.40%. The company owns 
and operates large electric light and 
power generating and distributing sys- 
tems in important manufacturing sections 
of Ohio, with over 1,152-mi. of transmis- 
sion and distributing lines, and serving 
the cities of Canton, Newark, Riffin, Steu- 
benville and the Ohio river district near 
Wheeling, W. Va., and over 45 cities 
and towns in the state. The company’s 
main power station is at Windsor, on the 
Ohio river, near Wheeling. This is one of 
the largest steam generating turbine 
plants in the United States, and has its 
own coal mines adjacent to the plant. 

In the last two years to Dec. 31, gross 
earnings and net income after taxes, 
maintenance jand depreciation charges 
have been as follows: 


1920. 1919. 
Gross earnings ....... $7,695,842 $5,496,765 
Net income «.....<0+:+ 2,477,466 1,920,694 





New Issue of Wisconsin-Minnesota 
Light & Power Co. Notes. 


Paine, Webber & Co., Chicago, is offer- 
ing a new issue of $1,000,000 Wisconsin- 
Minnesota Light & Power Co. one-year 
8% gold notes, dated Feb. 1, 1921, and due 
Feb. 1, 1922, at 99 to yield over 9.05%. 





The Wisconsin-Minnesota Light & Power 
Co. does:a general public utility business, 
without competition, serving forty-eight 
communities in western Wisconsin and 
eastern Minnesota including the cities of 
La Crosse, Eau Claire, Chippewa Falls, 
Red Wing and Winona. The proceeds of 
these notes will be used to retire $600,000 
7% notes maturing Feb. 1, 1921, and to 
meet the financial requirements of the 
company, until more favorable conditions 
exist for the marketing of its permanent 
securities. 


Appalachian Power Co. ; 


The earnings of the Appalachian Power 
Co. for the eleven months ended Nov. 30, 
1920, were $2,051,812, an increase of 40% 
over the corresponding eleven months of 
1919. The net earnings for the period 
were $912,926, an increase of 24% over the 
corresponding previous period. TElectric 
energy output was 133,548,322 kw-hrs., 
compared with 112,276,211 kw-hrs. for the 
first eleven months of 1919, or an increase 


of 19%. The earnings statement is as 
follows: 
Twelve months ended 
Nov. 30— 1920. 1919. 
Gross earnings ....... $2,051,812 $1,456,174 
Net. GCarninGs ...<.<6s0- 912,926 735,755 
Idaho Power Co. 
1920. 1919. 
November gross ......$ 181,607 $ 149,629 
Net after taxes ...... 79,281 71,640 
Total {NOOME 2.556500 91,667 79,749 
Surplus after charges 39,162 39,940 
Twelve months’ gross 2,282,153 1,777,832 
Net after taxes....... 1,179,865 868,072 
Total income ......... 1,283,736 929,222 
Surplus after charges 762,215 469,907 
Balance after preferred 
RIWNNOIOS 6 5iGaw ess 678,459 408,687 
Keokuk Electric Co. 
1920. 1919. 


December gross earnings.$ 31,803 $ 30,097 

NOt PATMINES «...ccscccsecs 6,504 5 

Surplus after charges ... 2,924 1,979 
For calendar year— 

Gross earnings 

Net earnings 

Surplus after charges ... 


eeereeeece 


53,5 
52,466 25,513 


Binghampton Light, Heat & Power 


0. 
1920. 1919. 
November’ operating 
TOVENUOB® 5 .oeo553% 5 . -$80,285.04 $50,422.53. 
Operating expenses and 
TAXES nccccccececcess 00;940,63 | 52,333.20: 





Operating income ..$24,337.41 $18,089.33. 
Amount of maintenance 

expenditures included 

in above operating 








EXPENSES «-..0...000. $ 5,561.96 $ 3,666.26. 
New Jersey Power & Light Co. 
1920. 1919. 

Nevember operating 

PRP SNUBS 205.55-0046%05 $45,716.42 $34,314.06 
Operating expenses, 

taxes and rentals... 31,195.23 22,219.03 

Operating income ..$14,521.19 $12,095.03 


Amount of maintenance 
expenditures included 
in above operating 


GRDORBCR “is ca os os 35-0 $ 5,654.33 $ 3,200.60: 





General Gas & Electric Co. 





1920. 1$19. 
Nevember operating 
revenues ....... $1,076,693.76 $ 843,926.95. 
Operating expenses, 
taxes and rentals 836,928.98  596.396.89 
Operating income.$ 239,764.78 $ 247,530.06. 
Amount of mainte-> 
nance expendi- 
tures included in 
above operating 
expenses ....... $ 145,287.42 $ 118,115.86 
Twelve months ended 
Nov. 30, 
1920. 1919 
Operating reve- 
BERS 6 sch assuage $11,167,969.67 $8,997,567.21 


Operating expenses, 
taxes and rentals 8,792,714.22 6,351,189.33 


Operating income.$2,375,255.45 $2,646,377.88 
Amount of mainte- 

nance expendi- 

tures included in 

above’ operating 

expenses ..... . --$1,711,557.15 $1,166,307.12 











WEEKLY COMPARISON OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 





Div. rate. Bid Bid 
Public Utilities. Percent. Jan.25. Feb. 1. 
Adirendack Electric Power of Glens Falls, common............. 6 14 13 
Adirondack Electric Power of Glens Falls, preferred............ a2 71 
American Gas & Electric of New York, common..............+++. 95 100 
American Gas & Electric of New York, preferred............... 6 36 37 
American Light & Traction of New York, common............. ve 82 85 
American Light & Traction of New York, preferred............. 6 75 75 
American Power & Light of New York, common............... 4 4 42 45 
American Power & Light of New York, preferred............... 6 61 65 
American Public Utilities of Grand Rapids, common........... A 9 10 
American Public Utilities of Grand Rapids, preferred........... 7 19 18 
American Telephone & Telegraph of New York..............0+. ‘ 103 99 
American Weter Works & Elec. of New York, common......... tie 2 2 
American Water Works & Elec. of New York, particip...... pas 7 4% 4 
American Water Works & Elec. of New York 1st preferred..... ae 40 39 
ADDOIRCIIOn POWEE; CONIION 9a 0.5 666 iio 55 5 5 00 0 8ieees 2s ie views 58's bits ‘ai 3 3 
Appalachian Power, preferred ........cccscccccccccscsrcessesece 18 20 
Cities Service of New York, common 257 255 
Cities Service of New York, preferred 65 67 
Commonwealth TWiGison Of CHICABO. oo 6i..06 sc scccccecncsccsccsvace 104 106 
Comm. Power, Railway & Light of Jackson, common............ a 14 14 
Comm. Power, Railway & Light of Jackson, preferred...:...... 6 35 35 
Federal Light & Traction of New York, common............... ; 6% 5 
Federal Light & Traction of New York, preferred............... ; 43 43 
Northern States Power of Chicago, COMMON............eeeeeeeee tee 41 43 
Northern States Power of Chicago, preferred........ ...:+.. ex.div. 79 79 
Pacific Gas & Electric of San Francisco, common............... 47 48 
Public Service of Northern Illinois, Chicago, common........... 7 57 76 
Public Service of Northern Illinois, Chicago, preferred.......... 6 73 80 
Standard Gas & Electric of Chicago, common.........-....++++5 ‘3 12 12 
Standard Gas & Electric of Chicago, preferred.................. 8 34 35 
Tennessee Railway, Light & Power of Chattanooga, common... 1 1 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 4 4 
Western Power of San Francisco, COMMON...........seeeeeeeeee 21 21 
Western Union Telegraph of New York............2eeeeceees extra 81 81 
Industrials— : 

Electric Storage Battery of Philadelphia, common............... 4 99 98 
General Bilectric Of BchENectagdy.<s... 55's 60:0 oct abs 049 60 ve waco s 8 112 127 
Westinghouse Electric & Mfg. of Pittsburgh, common..........- 7. 43 45 





